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APPENDIX A 


SCENARIO DEFINITION FOR TCAS I TESTING 


PARAMETER 
VARIED 


alt sep @ CPA 
vertical rate l 
vertical rate 2 
alt a/e 1 at CPA 


alt sep @ CPA 
vertical rate 1 
vertical rate 2 
alt bins 

alt a/c 1 at CPA 


alt sep @ CPA 
vertical rate 1 
vertical rate 2 
vertical accel 2 
time vert accel 2 
alt bins 

alt a/c 1 at CPA 


alt sep @ CPA 
vertical rate 1 
vertical rate 2 
vertical accel 2 
time vert accel 2 
alt bins 

alt afe 1 at CPA 


alt sep @ CPA 
vertical rate l 
vertical rate 2 
alt bins 

alt a/c 1 at CPA 


RANGE 


-750, 750 ft 
-400, 400 fpm 
0, 400 fpm 
3700,7500 ft 


-750, 750 ft 
-400, 400 fpm 
1000, 5000 fpm 
~20, 20 ft 
3700,7500 ft 


-~750, 750 ft 
-400, 400 fpm 
1000, 5000 fpm 
-05, .35 g 

20, 30 sec 
-20, 20 ft 
3700,7500 ft 


~1000, 1000 ft 
-400, 400 fpm 
1000, 5000 fpm 
~.-35, -.05 zg 
20, 30 sec 
-20, 20 ft 
3700,7500 ft 


-750, 750 ft 


-5000, 5000 fpm. 


1000, 5000 fpm 
-20, 20 ft 
3700,7500 ft 
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3888 * 26 


MULTIPLICATION 
FACTOR 


NN W sI 


84 * 26 


2184 


NN WH Ww AI 


252 * 26 = 6552 


NN WH Ww Ww ws 


3024 * 26 = 78624 


NM WH & WH Ww oO 


101088 


sal 


NM Nh WwW oO 


504 * 26 = 13104 


5,15 


6,16 


7,17 


8,18 


alt sep @ CPA 
vertical rate 1 
vertical rate 2 
vertical accel 2 


time vert accel 2 


alt bins 
alt a/c 1 at CPA 


alt sep @ CPA 
vertical rate l 
vertical rate 2 
vertical accel 2 


time vert accel 2 


alt bins 
alt afc 1 at CPA 


alt sep @.CPA 
vertical rate l 
vertical rate 2 
vertical accel 1 
vertical accel 2 


time vert accel 1 
time vert accel 2 


alt a/c 1 at CPA 


alt sep @ CPA 
vertical rate 1 
vertical rate 2 
vertical accel 1 
vertical accel 2 


time vert accel 1 
time vert accel 2 


alt a/c 1 at CPA 


-750, 750 ft 
-5000, 5000 fpm 
1000, 5000 fpm 
s05, «35> 2 

20, 30 sec 

-20, 20 ft 
3700,7500 ft 


-750, 750 £t 
-5000, 5000 fpm 
-5000, -1000 f£pm 
05, .35 g 

20, 30 sec 

-20, 20 ft 
3700,7500 ft 


-750, 750 £t 
1000, 5000 fpm 
-5000, 5000 fpm 
05, .25 g 
magnitudes .05 
to .35 g3; sign 
is same sign of 
vertical rate 
25 sec 

20, 30 sec 
3700,7500 ft 


-750, 750 £t 
~5000, -1000 fpm 
-5000, 5000 fpm 
.05, .25 g 
magnitudes .05 
to .35 g3 sign 
is same sign of 
vertical rate 
25 sec 

20, 30 sec 
3700,7500 ft 
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3800 


250 
2000 
2000 
ol 
ol 


3800 


NN Ww & Ww A ~ 


6048 


& WA WwW Ss] 


1 
3 
2 


* 26 


* 26 


157248 


157248 


9072 * 26 = 235872 


BWA WS 


ee 


9072 * 26 = 235872 


9,19 alt sep @ CPA 

vertical rate l 
vertical rate 2 
vertical accel 1 
vertical accel 2 
time vert accel 1 
time vert accel 2 
alt a/e 1 at CPA 

TOTAL SCENARIOS RUN = 

CLASS 0,10 2,184 

CLASS 1,11 6,552 

CLASS 2,12 78,624 

CLASS 3,13 101,088 

CLASS 4,14 13,104 

CLASS 5,15 157,248 

CLASS 6,16 157,248 

CLASS 7,17 235,872 

CLASS 8,18 235,872 

CLASS 9,19 202,176 

TOTAL 1,189,968 


-1000, 1000 £t 
1000, 5000 fpm 
-5000, 5000 fpm 
~.15, -.05 
magnitudes .05 
to .35 g; sign 


250 
2000 
2000 
ol 
ol 


is opposite sign of 


vertical rate 
25 sec 

20, 30 sec 
3700,7500 £t 
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3800. 


& NM OW W 


1 
3 
2 


7776 * 26 = 202176 


Oe a 


APPENDIX B 


TOTAL OF ENCOUNTERS RUN; 
BREAKDOWN BY ENCOUNTER CLASS AND EQUIPAGE 


Number of - Dataset 1 Dataset 2 Dataset 3 
Class Parameters (26 equip. (30 equip. (30 equip. 
Variations* pairs) pairs) pairs) 
10 {| 8 © 2184 2520 2520 
1/11 6552 7560 7560 
3024 78624 90720 90720 
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Total 1,189,968 1,373,040 1,373,040 
* from "multiplication factor" in Appendix A 
Dataset 1 - 26 equipage pairs 
6.02, 6.04, 6.04a 
Pilot Responding 
ACI AC2 AC1 AC2 
Mode C vs. non-resp TCAS (planned) 14. non-resp TCAS vs. Mode C (planned) 
Mode C vs. 6.02 15. 6.02 vs. Mode C 
Mode C vs. 6.04 16. 6.04 vs. Mode C 
Mode C vs. 6.04a — 17. 6.04a vs. Mode C | 
6.02 low ID vs. 6.02 high ID 18. 6.02 high ID vs. 6.02 low ID 
6.02 low ID vs. 6.04 high ID 19. 6.04 high ID vs. 6.02 low ID 
6.02 high ID vs. 6.04 low ID 20. 6.04 low ID vs. 6.02 high ID 
6.02 low ID vs. 6.04a high ID 21. 6.04a high ID vs. 6.02 low ID 
6.02 high ID vs. 6.04a low ID 22. 6.04a low ID vs. 6.02 high ID 
. 6.04 low ID vs. 6.04 high ID 23. 6.04 high ID vs. 6.04 low ID 
. 6.04 low ID vs. 6.04a high ID 24. 6.04a high ID vs. 6.04 low ID 
. 6.04 high ID vs. 6.04a low ID 25. 6.04a low ID vs. 6.04 high ID 
. 6.04a low ID vs. 6.04a high ID 26. 6.04a high ID vs. 6.04a low ID 


WOONIAMWRWNE 


Dataset 2 - 30 equipage pairs 


6.02, 6.04a 


Pilot Responding and Pilot Non-responding (PNR) 


AC1 AC2 

Mode C vs. non-resp TCAS (planned) 
Mode C vs. 6.02 

Mode C vs. 6.04a 

6.02 low ID vs. 6.02 high ID 

6.02 low ID vs. 6.04a high ID 

6.02 high ID vs. 6.04a low ID 

6.02 low ID vs. 6.02 PNR high ID 
6.02 high ID vs. 6.02 PNR low ID 
6.02 low ID vs. 6.04a PNR high ID 


. 6.02 high ID vs. 6.04a PNR low ID 
. 6.04a low ID vs. 6.04a high ID 

. 6.04a low ID vs. 6.02 PNR high ID 
. 6.04a high ID vs. 6.02 PNR low ID 
. 6.04a low ID vs. 6.04a PNR high ID 
. 6.04a high ID vs. 6.04a PNR low ID 


ACI AC2 

non-resp TCAS vs. Mode C (planned) 
6.02 vs. Mode C 

6.04a vs. Mode C | 

6.02 high ID vs. 6.02 low ID 

6.04a high ID vs. 6.02 low ID 

6.04a low ID vs. 6.02 high ID 

6.02 PNR high ID vs. 6.02 low ID 
6.02 PNR low ID vs. 6.02 high ID 
6.04a PNR high ID vs. 6.02 low ID 
6.04a PNR low ID vs. 6.02 high ID 
6.04a high ID vs. 6.04a low ID 

6.02 PNR high ID vs. 6.04a low ID 
6.02 PNR low ID vs. 6.04a high ID 
6.04a PNR high ID vs. 6.04a low ID 
6.04a PNR low ID vs. 6.04a high ID 


Dataset 3 - 30 equipage pairs 


6.04, 6.04a 


Pilot Responding and Pilot Non-responding (PNR) 


ACI AC2 

Mode C vs. non-resp TCAS (planned) 
Mode C vs. 6.04 

Mode C vs. 6.04a. 

6.04 low ID vs. 6.04 high ID 

6.04 low ID vs. 6.04a high ID 

6.04 high ID vs. 6.04a low ID 

6.04 low ID vs. 6.04 PNR high ID 
6.04 high ID vs. 6.04 PNR low ID 
6.04 low ID vs. 6.04a PNR high ID 


. 6.04 high ID vs. 6.04a PNR low ID 
. 6.04a low ID vs. 6.04a high ID 

. 6.04a low ID vs. 6.04 PNR high ID 
. 6.04a high ID vs. 6.04 PNR low ID 
. 6.04a low ID vs. 6.04a PNR high ID 
. 6.04a high ID vs. 6.04a PNR low ID 
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ACI] AC2 

non-resp TCAS vs. Mode C (planned) 
6.04 vs. Mode C 

6.04a vs. Mode C 

6.04 high ID vs. 6.04 low ID 

6.04a high ID vs. 6.04 low ID 

6.04a low ID vs. 6.04 high ID 

6.04 PNR high ID vs. 6.04 low ID 
6.04 PNR low ID vs. 6.04 high ID 
6.04a PNR high ID vs. 6.04 low ID 
6.04a PNR low ID vs. 6.04 high ID 
6.04a high ID vs. 6.04a low ID 

6.04 PNR high ID vs. 6.04a low ID 
6.04 PNR low ID vs. 6.04a high ID 
6.04a PNR high ID vs. 6.04a low ID 
6.04a PNR low ID vs. 6.04a high ID 


APPENDIX C_ 
NMAC TABLES 


MITRE encounter class: 0 “planned = CROSSING" Date processed: 


TCAS Logic Version 6.04a; All aircraft responding. June 1994 
Table 0O.1 


Number of unresolved NMACs with neither aircraft having an RA 
(based on simulation truth) 


Normalizing number for cells in first row and column 
(number of planned encounters that resulted in an 


NMAC, based on simulation truth): 8 
Normalizing number for TCAS-TCAS cells: 16 
Aircrafrt 2 
| Mode C 6.02 { 6.04 6.05 | 
A | | { i | 
i Mode C | aaa | 0° { 0 | 0 | 
xr | | | | 
Cc 6.02 | 0 | 0 | 0 | 0 | 
r | | { [ | 
a 6.04 | 0 0 | 0 1 0 | 
£ | | | 
t 6.05 | 0 | 0 | 0 | 0 | 
| | | | 
L | — oere | eae | Te | 
Table 0.2 


6/21/94 


Number of unresolved NMACs with at least one aircraft having an RA 


(based on simulation truth). 


Normalizing number for cells in first row and column 
(number of planned encounters that resulted in an 


NMAC, based on simulation truth): 8 
Normalizing number for TCAS-TCAS cells: 16 
Alrcraf£ft 2 
| Mode C 6.02 | 6.04 [ 6.05 { | 
A | | | | | | 
i Mode C | ae | 0 0 [ 0 | a 
r | | | | | 
cS 6.02 | 0 0 | 0 | 0 | ve | 
: | | | | | | 
a 6.04 | 0 0 | 0 0 | = | 
: | | | | | 
t 6.05 | 0 | 0 | 0 i 0 | ae | 
| | | | | 
| cae | ae = | — | 


an 
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MITRE encounter class: 0 "planned = CROSSING" Date processed: 6/21/94 
TCAS Logic Version 6.04a; All aircraft responding. June 1994 


Table 0.3 


Total number of unresolved NMACS 
(based on simulation truth) 


Normalizing number for cells in first row and column 
(number of planned encounters that resulted in an 


NMAC, based on simulation truth): 8 
Normalizing number for TCAS-TCAS cells: 16 
Aircraft 2 
| Mode C 6.02 | 6.04 [ 6.05 | 
nen A 

A | { | | | | 

i Mode C | = 0 | 0 | 0 pa 

r | | | 

c 6.02 [ 0 | 0 | 0 | 0 | —— | 

r | | | | | 

a 6.04 | 0 l 0 { 0 0 | —— | 

Aig | | | | 

t 6.05 i 0 { 0 | 0 { 0 { = | 

| | | | 

1 =F | = | == | == == | 


76 


MITRE encounter class: 0 "planned = CROSSING" Date processed: 6/21/94 
TCAS Logic Version 6.04a; All aircraft responding. June 1994 


Table 0.4 


Number of induced NMACSsS 
(based on simulation truth) 


Normalizing number for cells in first row and column 
(number of planned encounters that did not result in an 


NMAC, based on simulation truth): 10 
Normalizing number for TCAS-TCAS celis: 20 
Aircraft 2 
| Mode C | 6.02 | 6.04 | 6.05 | | 
A | | | | | | { | 
i Mode C | ae | 0 0 | 0 = | 
x | | | | 
Cc 6.02 0 | 0 0 0 | — [ 
ig | | | | 
a 6.04 | 0 0 | 0 | 0 | —_ | 
£ | | | | 
t 6.05 | 0 | 0 | 0 | 0 << | 
| | | | 
1 | — — = | roe | a 
Table 0.5 


Number of nuisance RAs with no NMAC 
(based on simulation truth) 


Normalizing number for cells in first row and column 
_ (number of planned encounters that did not result in an 


NMAC, based on simulation truth): 10 
Normalizing number for TCAS-TCAS cells: 20 
Aircraft 2 
| Mode C | 6.02 6.04 6.05 | 
A | | | | | | 
i Mode C == | 10 | 10 | 10 | ae | 
a | | | 
Cc 6.02 | 10 | 20 20 | 20 | at | 
y | | | 
a 6.04 | 10 | 20 | 20 | 20 | == | 
£ | | | | | 
t 6.05 | 10 | 20 | 20 | 20 | = | 
| | | | | 
1 | =< | is <a = eas | 
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MITRE encounter class: 10 “planned = NON CROSSING" Date processed: 6/21/94 
TCAS Logic Version 6.04a; All aircraft responding. June 1994 


Table 10.1 


Number of unresolved NMACs with neither aircraft having an RA 
(based on simulation truth) 


Normalizing number for cells in first row and column 
(number of planned encounters that resulted in an 


NMAC, based on simulation truth): 4 
Normalizing number for TCAS-TCAS cells: 8 
tA ee eet. 2 
} Mode C | 6.02 | 6.04 | 6.05 | | 
A | | | { | | 
a Mode C | = 0 [ 0 | 0 pana | 
r | | | | 
Cc 6.02 | 0 | 0 | 0 0 [ =a | 
r | [ | | i 
a 6.04 | 0 | 0 | 0 | 0 | = | 
£ | | { | { 
t 6.05 { 0 | 0 | 0 { 0 | en { 
| | | | | 
1 | —= =e = | = | = 
Table 10.2 


Number of unresolved NMACs with at least one aircraft having an RA 
(based on simulation truth). 


Normalizing number for cells in first row and column 
(number of planned encounters that resulted in an 


NMAC, based on simulation truth): 4 
Normalizing number for TCAS-TCAS cells: 8 
A & © Cre. tf £. 2 
{ Mode C | 6.02 | 6.04 | 6.05 [ | 
A { | | | | 
i Mode C | a | ¢) | 0 0 | — 
: [ | | | | 
c 6.02 | 0 0 | 0 | 0 — | 
r | | | | | 
a 6.04 | 0 | 0 | 0 j 0 oa | 
£ | | | 
t 6.05 | 0 | 0 0 { 0 | asia 
| | | | l 
i — == — = = 
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MITRE encounter class: 10 “planned = NON CROSSING" Date processed: 


TCAS Logic Version 6.04a; All aircraft responding. June 1994 
Table 10.3 


Total number of unresolved NMACs 
(based on simulation truth) 


Normalizing number for cells in first row and column 
(number of planned encounters that resulted in an 


6/21/94 


NMAC, based on simulation truth): 4 
Normalizing number for TCAS-TCAS cells: 8 
| Ak. 2 ee a fe. 2 
| Mode C 6.02 f 6.04 | 6.05 | 
A | | | | | 
i Mode C | ey | 0 | 0) | 0 | = 
r | | | | 
Cc 6.02 | 0 0 | 0 | 0 — 
4 | | | | | | 
a 6.04 | 0 | 0 | 0 ) = 
f | | | 
t 6.05 | 0 0 | 0 0 a 
| | | | | 
1 or | ar | ‘a | is | 
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MITRE encounter class: 


10 


“planned = NON CROSSING" 


Date processed: 


TCAS Logic Version 6.04a; All aircraft responding. June 1994 


Normalizing number for cells in first row and column 
(number of planned encounters that did not result 


tit HOW bY 


j~ 


Normalizing number for cells in first row and column 


trmeyHaAK b PY 


be 


Table 10.4 


Number of induced NMACS 
(based on simulation truth) 


NMAC, based on simulation truth): 
Normalizing number for TCAS~-TCAS cells: 


Mode C 


6.02 


6.04 


6.05 


Aircraft 2 


{| Mode C | 


—— it > a ae eee fee fee ee ee 


6.02 


Table 10.5 


—_—_e—Zmoet a b> aki Ge oe Ge oD 


62 
124 


6.04 


in an 


ttre 


Number of nuisance RAs with no NMAC 


(based on simulation truth) 


(number of planned encounters that did not result in an 
NMAC, based on simulation truth): | 
Normalizing number for TCAS-TCAS cells: 


Mode C 


6.02 


6.04 


6.05 


Aircraft 2 


| Mode C | 


—— Se ow oe oe eee eee ee ee oe 


38 


38 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


6.02 


57 


80 


62 
124 


6.04 


38 


110 


——FB owe oe eee ee eet eee Ge 


6.05 


110 
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MITRE encounter class: 1 "planned = CROSSING" Date processed: 6/21/94 
TCAS Logic Version 6.04a; All aircraft responding. June 1994 


Table 1.1 


Number of unresolved NMACs with neither aircraft having an RA. 
(based on simulation truth) 


Normalizing number for cells in first row and column 
(number of planned encounters that resulted in an 


NMAC, based on simulation truth): 36 
Normalizing number for TCAS-TCAS cells: 72 
Bos CAL ae Foe OZ 
| Mode Cc { 6.02 | 6.04 6.05 | 
A | | | 
i Mode C | —— | 0 | 0 0 | = | 
: i | | | 
Cc 6.02 | 0 0 | 0 | 0 | = | 
xr | | | | | | 
a 6.04 | 0 | 0 | 0 f 0 | — | 
f [ | | | { | 
t 6.05 0 | 0 | 0 | 0 i a | 
| | | | | 
1 | aa I == mics | =< | er | 
Table 1.2 


‘Number of unresolved NMACsS with at least one aircraft having an RA 
(based on simulation truth). 


Normalizing number for cells in first row and column 

(number of planned encounters that resulted in an 
NMAC, based on simulation truth): 36 
Normalizing number for TCAS-TCAS cells: 72 


AAS CG. fr -avk tt. <2 


| Mode C 6.02 | 6.04 6.05 | | 

A | | | | | i 

i Mode C — 0 | 0 | 0 | = 

xr { | | | 

Cc 6.02 | 0 | 0 | 0 { 0 { _— { 

- r | | | | 
a 6.04 | 0 { 0 | 0 { 0 | sais | 

f£ | | | 

; t 6.05 | 0 | 0 | 0 | 0 | am | 
| | | | 

1 | = ae == | = | { 
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MITRE encounter class: 1 "planned = CROSSING" Date processed: 6/21/94 
TCAS Logic Version 6.04a; All aircraft responding. June 1994 


Table 1.3 


Total number of unresolved NMACs 
(based on simulation truth) 


Normalizing number for cells in first row and column 
(number of planned encounters that resulted in an 


NMAC, based on simulation truth): 36 
Normalizing number for TCAS-TCAS cells: 72 
' (ROE eer ak. es, 2 

| Mode C 6.02 | 6.04 | 6.05 I 
A | | | | j 
i Mode C | — | 0 | 0 | 0 —— 
= | | { j 
Cc 6.02 | 0 { 0 | 0 ; 0 | = 
1g | | | | | | 
a 6.04 | 0 | 0 0 | 0 == 
£ | | | | | 
t 6.05 | 0 { 0 1 0 { 0 —— | 
7 | | 
1 — | = = { = | = | 
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MITRE encounter class: 1 "planned = CROSSING" Date processed: 


TCAS Logic Version 6.04a; All aircraft responding. June 1994 
Table 1.4 


Number of induced NMACs 
(based on simulation truth) 


Normalizing number for cells in first row and column 
(number of planned encounters that did not result in an 
NMAC, based on simulation truth): 152 
Normalizing number for TCAS-TCAS cells: 304 


Ar Cora Le. Zz 


{| Mode C | 6.02 | 6.04 6.05 
A | a | 
i Mode C ia 0 0 0 
: r | | 
Cc 6.02 i 0 | 0 | 0 | 0 
xr | | { 
a 6.04 { 0 | 0 | 0 | 0 
sa | | 
t 6.05 0 | 0 0 { 0 
| | | 
1 | = = | ae | —<— 
Table 1.5 


Number of nuisance RAs with no NMAC 
(based on simulation truth) 


Normalizing number for cells in first row and column 
(number of planned encounters that did not result in an 
NMAC, based on simulation truth): L152 
Normalizing number for TCAS-TCAS cells: 304 


Aircraft 2 


{| Mode C i 6.02 | 6.04 | 6.05 
A | | 
i Mode C [| — | 152 145 145 
xr | | | | 
Cc 6.02 { 152 | 304 | 304 | 304 
- x | 
a 6.04 | 145 { 304 | 2930 [ 290 
£ | | | 
. t 6.05 j 145 | 304 290 { 290 
| | | | 
ut = == | as | 
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MITRE encounter class: 11 "planned = NON CROSSING" Date processed: 6/21/94 
TCAS Logic Version 6.04a; All aircraft responding. June 1994 


Table 11.1 


Number of unresolved NMACs with neither aircraft having an RA 
(based on simulation truth) 


Normalizing number for cells in first row and column 
(number of planned encounters that resulted in an 


NMAC, based on simulation truth): 0 
Normalizing number for TCAS~TCAS cells: 0 
Ai reratt 2 
| Mode C j 5.062 { 6.04 { 6.05 { | 
ND 

A | | | 

i Mode C | ao | 0 | 0 | 0 | = | 

r | | | 

Cc 6.02 | 07 me | 0 [ 0 | ae | 

r | | | | | | 

a 6.04 { 0 | 0 | 0 { 0 { a | 

f | | | | 

t 6.05 | 0 0 | 0 { 0 | oa 

| | | | 

al | = | ms | == | —- aa 

Table 11.2 


Number of unresolved NMACs with at. least one aircraft having an RA 
(based on simulation truth). 


Normalizing number for cells in first row and column 
(number of planned encounters that resulted in an 


NMAC, based on simulation truth): 0 
Normalizing number for TCAS-~-TCAS cells: 0 
Aircraft 2 
| Mode C | 6.02 | 6.04 | 6.05 | 
cc a ee 

A | [ { ] 

i Mode C | ms 0 | 0 | 0. a | 

r | | | | | 

Cc 6.02 | 0 | 0 | 0 | 0 | sae 

na | | | | 

a 6.04 | 0 | 0 | 0 0 | —— | 

f | | , | 

t 6.05 | 0 | 0 0 | 0 | ae | 

| | | 

1 | aS | =a aS — =r | 
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MITRE encounter class: 1] 


"planned = NON CROSSING" 


Date processed: 


TCAS Logic Version 6.04a; All aircraft responding. June 1994 


Table 11.3 


Total number of unresolved NMACsS 


(based on simulation truth) 


Normalizing number for cells in first row and colum 
(number of planned encounters that resulted in an 
NMAC, based on simulation truth): 
Normalizing number for TCAS—-TCAS cells: 


Aircraft 2 


6/21/94 


| Mode C | 6.02 | | 6.05 
A | | | 
i Mode C | — | 0 | 0 
x | | | 
c 6.02 | 0 0 | | 0 
r | | | 
a 6.04 { 0 | 0 | | 0 
f£ | | 
£ 6.05 | @) 0 0 
| | | 
1 | = | — | =— 
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MITRE encounter class: 11 "planned = NON CROSSING" Date processed: 6/21/94 | 
TCAS Logic Version 6.04a; All aircraft responding. June 1994 


Table 11.4 


Number of induced NMACs 
(based on simulation truth) 


Normalizing number for cells in first row and column 
(number of planned encounters that did not result in an 


NMAC, based on simulation truth): 64 
Normalizing number for TCAS~-TCAS cells: 128 
Aircraft 2 
| Mode C | 6.02 6.04 [ 6.05 | | 
A | | | 1 
i Mode C | — { 0 0 i 0 | -— | 
< | | | | | 
Cc 6.02 i 0 | 0 | 0 | 0 | — | 
x | | | | | | 
a 6.04 { 0 | 0 0 { 0 | ei | 
f | | | | 
t 6.05 | 0 0 | 0 | 0 | ares 
| | | | | | 
1 | = | — | = | ae | == | 
Table 11.5 


Number of nuisance RAS with no NMAC 
(based on simulation truth) 


Normalizing number for cells in first row and column 
(number of planned encounters that did not result in an 


NMAC, based on simulation truth): 64 
Normalizing number for TCAS-TCAS celis: 128 
Aa 2 OC rae LE. 2 
| Mode C | 6.02 | 6.04 | 6.05 | | 
A | | 
i Mode C | <a 64 | 38 . | 38 —- | 
xr | | | | 
Cc 6.02 | 64 { 128 | 128 | 128 aan: 
r | | | 
a 6.04 | 38 | 128 { 76 { 76 | <7 
5 | | | | [ 
ae 6.05 | 38 | 128 | 76 | 76 | =o | 
| | 
Bi | == | oe | — | = | ae | 


86 


MITRE encounter class: 2 "planned = CROSSING" Date processed: 6/21/94 
TCAS Logic Version 6.04a; All aircraft responding. June 1994 


Table 2.1 


Number of unresolved NMACs with neither aircraft having an RA 
(based on simulation truth) 


Normalizing number for cells in first row and column 
(number of planned encounters that resulted in an 


NMAC, based on simulation truth): 432 
Normalizing number for TCAS-TCAS cells: 864 
Ad. BSP a fe 2 
| Mode C_ | 6.02 6.04 | 6.05 | 
A | | | | | 
i Mode C | —— | 0 0 | 0 | = | 
ie | | | | | 
C 6.02 { 0 | 0 { 0 0 | = | 
9 | | | | | | 
a 6.04 0 0 | 0 | 0 | — | 
£ | | | 
c 6.05 | 0 | 0 | 0 { 0 | = | 
| | i I | 
L aos | — | a | pa | — | 
Table 2.2 


Number of unresolved NMACsS with at least one aircraft having an RA 
(based on simulation truth). 


Normalizing number for cells in first row and column 
(number of planned encounters that resulted in an 


NMAC, based on simulation truth): 432 
Normalizing number for TCAS-TCAS cells: 864 
Rae Cra Ee! 62 
| Mode C | 6.02 6.04 | 6.05 | 
A { | { | 
i Mode C [ == { 0 0 { 0 oma | 
r { | | | | 
Cc 6.02 | 2 | 0 0 | 0 ra | 
a | | | | | 
a 6.04 | 14 | 2 | 5 | NS, aa | 
f | | | | | | 
t 6.05 14 2 5 5 es | 
| | { | 
1 ae = | —— { == | | 
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MITRE encounter class: 2 "planned = CROSSING" Date processed: 6/21/94 
TCAS Logic Version 6.04a; All aircraft responding. June 1994 


Table 2.3 


Total number of unresolved NMACs 
(based on simulation truth) 


Normalizing number for cells in first row and column 
(number of planned encounters that resulted in an 


NMAC, based on simulation truth): — 432 
Normalizing number for TCAS-TCAS cells: 864 
AiY OX a. 2 

| Mode ¢ | 6.02 | 6.04 { 6.05 | 
A | | | | | | 
i Mode C [| — | 0 | 0 | 0 | — | 
r | | | | 
c 6.02 { 2 | 0 | 0 [ 0 — | 
3 | | | | | | 
a 6.04 14. | 2 | 5 | 5 | == | 
f£ | | | | | | 
t 6.05 | 14 | 2 | 5 | 5 { = 
: | | | | | 
1 | == | = | == = | = { 
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‘MITRE encounter class: 2 © "planned = CROSSING" Date processed: 
TCAS Logic Version 6.04a; All aircraft responding. June 1994 


Table 2.4 


Number of induced NMACs 
(based on simulation truth) 


Normalizing number for cells in first row and column 
(number of planned encounters that did not result in an 


NMAC, based on simulation truth): 1516 
Normalizing number for TCAS-TCAS cells: 3032 
Aircraft 2 
| Mode C | 6.02 | 6.04 | 6.05 | 
A | | | | 
i Mode C | ma | 56 | 63 | 63 | 
r { | { | 
Cc 6.02 206 | 12 { 16 | 16 | 
i: | | | 1 | 
a 6.04 | 170 | 20 [ 52 | 52 | 
£ | i { | 
£ 6.05 | 170 | 20 | 52 | 52 | 
| | | 
1. — | —s — { << { 
Table 2.5 


Number of nuisance RAs with no NMAC 
(based on simulation truth) 


Normalizing number for cells in first row and column 
(number of planned encounters that did not result in an 


NMAC, based on simulation truth): 1516 
Normalizing number for TCAS-TCAS cells: 3032 
Av. fOr a fe 2 
| Mode C | 6.02 6.04 { 6.05 | 
A | | | | 
i Mode C | = | 1460 | 1439 | 1439 | 
x | [ | { 
Cc 6.02 { 1310 f 3020 | 3016 | 3016 | 
rc | | | | | 
a 6.04 | 1338 | 3012 2970 | 2970 | 
f | | | | 
t 6.05 | 1338 3012 { 2970 | 2970 { 
| | | 
1 — | == | amie a { 
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6/21/94 
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MITRE encounter class: 12 "planned = NON CROSSING" Date processed: 6/21/94 
TCAS Logic Version 6.04a; All aircraft responding. June 1994 


Table 12.1 


Number of unresolved NMACs with neither aircraft having an RA 
(based on simulation truth) 


Normalizing number for cells in first row and column 
(number of planned encounters that resulted in an 


NMAC, based on simulation truth): 0 
Normalizing number for TCAS~-TCAS cells: 0 
Aircraft 2 
| Mode C | 6.02 | 6.04 6.05 | | 
a 

A | | | 

a: Mode C Ce | 0 | 0 | 0 | = 

e | | | 

Cc 6.02 | 0 | 0 0 0 | a | 

r | | | | | | 

a 6.04 | 0 0 | 0 | 0 aay 

£ | | | | | 

t 6.05 | 0 | 0 | 0 | 0 | ae | 

| | | | 

1 | — | = | =e | — = | 

Table 12.2 


Number of unresolved NMACs with at least one aircraft having an RA 
(based on simulation truth). 


Normalizing number for cells in first row and column 
(number of planned encounters that resulted in an 


NMAC, based on simulation truth): 0 
Normalizing number for TCAS-TCAS cells: 0 
Poe ee sake. 2 
| Mode C i 6.02 | 6.04 | 6.05 | | 
| | 
A | | | | | 
i. - Mode C | — i 0 { 0 | 0 | a { 
r 1] | | 
Cc 6.02 0 | 0 | 0 | 0 | — | 
| | | | | | 
a 6.04 | 0 { 0 { 0 | 0 | a 
i | | | 
c 6.05 | 0 | 0 | 0 | 0 as 
1 | sie | pa | ae | = { = | 
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MITRE encounter class: 12 "planned = NON CROSSING" Date processed: 


TCAS Logic Version 6.04a; All aircraft responding. June 1994 
Table 12.3 


Total number of unresolved NMACs 
(based on simulation truth) 


Normalizing number for cells in first row and column 
(number of planned encounters that resulted in an 


6/21/94 


NMAC, based on Simulation truth): 0 
Normalizing number for TCAS-TCAS cells: 0 
AA, eo eS ae te OZ 
| Mode C { 6.02 | 6.04 6.05 { | 
A | | | | | 
i Mode C | ae 0 | 0 | 0 | es 
ra | | | | 
Cc 6.02 | 0 0 0 | 0 | = 
Da | | | | 
a 6.04 | 0 | 0 0 0 = 
£ | | | | | | 
t 6.05 | 0 | 0 | 0 | 0 | or | 
| | | | 
L = aii | sa | = | — | 
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MITRE encounter class: 12 
TCAS Logic Version 6.04a; All aircraft responding. June 1994 


Normalizing number for cells in first row and column 


"planned = NON CROSSING" 


Table 12.4 


Number of induced NMACs 
(based on simulation truth) 


Date processed: 


(number of planned encounters that did not result in an 
NMAC, based on simulation truth): 
Normalizing number for TCAS-TCAS cells: 


Aa SY ere Lt. 2 


1076 
2152 


OV 
© 
wn 


6/21/94 


| Mode C { 6.02 | 6.04 { | i 
A | | | | 
re Mode C | =< | 0 0 | 0 oo | 
xr | | | | | 
Cc 6.02 [ LO | 0 | 0 i 0- | ae I 
r | | | | 
a 6.04 | 13 | 0 | 1 i 1 1 ra | 
£ | | | 
t 6.05 | 13 | 0 | 1 | 1 { ae | 

| | | | 
1 | ae | == — | = | a 

Table 12.5 


Normalizing number for cells in first row and column 


Number of nuisance RAs with no NMAC 


(based on simulation truth) 


(number of planned encounters that did not result in an 
NMAC, based on simulation truth): 
Normalizing number for TCAS-TCAS cells: 


A aro Tr aft 62 


1076 
2152 


| Mode C | 6.02 | 6.04 | 6.05 | | 
A | | | | | | 
i Mode C [ = | 1076 | 768 ( 768 { sacs | 
xr | | | | | 
Cc 6.02 | 1066 | 2152 | 2152 | 2152 | — { 
r . | i | | 
a 6.04 { 803 2152 { 1643 | 1643 | rer 
f£ | | | | | 
t 6.05 | 803 Zi 52 1643 1643 | oo 
| | | | | | 
1 | —— | == | == | pas | == | 
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MITRE encounter class: 3 "planned = CROSSING" —=- Date processed: 6/21/94 
TCAS Logic Version 6.04a; All aircraft responding. June 1994 


Table 3.1 


Number of unresolved NMACs with neither aircraft having an RA 
(based on simulation truth) 


Normalizing number for cells in first row and column 
(number of planned encounters that resulted in an 


NMAC, based on simulation truth): 368 
Normalizing number for TCAS-TCAS cells: 736 
Aa: Bier aevE Gg 
| Mode C | 6.02 | 6.04 6.05 I 
A | | | | 
i Mode C -— | 07 | 0 | 0 | — 
x | | | | | | 
Cc 6.02 | 0 | 0 | 0 | 0 | = 
xr | | | | 
a 6.04 | 0 0 | 0 0 | i 
E | | | | 
t 6.05 0 0 | 0 ) | =a | 
| | ol | | 
1 [ aaa | = = | == { — 
Table 3.2 


Number of unresolved NMACs with at least one aircraft having an RA 
(based on simulation truth). 


Normalizing number for cells in first row and column 
(number of planned encounters that resulted in an 


NMAC, based on simulation truth): 368 
Normalizing number for TCAS-TCAS cells: 736 
Aircraft 2 
| Mode C | 6.02 | 6.04 | 6.05 | 
A | I | | { 
i Mode C {| — 0 | ) 0 | == 
xr | | | | 
Cc §.02 { 17 | 0 | 0 0 | are { 
xr | { | { | | 
a 6.04 { 33 | 0 | 0 1 0 | sata | 
£ | | { | | 
t 6.05 33 0 | 0 0 | == | 
“| | | | 
1 wie asters | ——= | ar { = | 
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MITRE encounter class: 3 "planned = CROSSING" Date processed: 6/21/94 
TCAS Logic Version 6.04a; All aircraft responding. June 1994 


Table 3.3 


Total number of unresolved NMACS 
(based on simulation truth) 


Normalizing number for cells in first row and column 
(number of planned encounters that resulted in an 


NMAC, based on simulation truth): 368 
Normalizing number for TCAS-TCAS cells: 736 
Aircraft 2 
| Mode C | 6.02 | 6.04 | 6.05 | 
A | | | | | | | 
i Mode C | — | 0 0 | 0 | a | 
r | | | 
Cc 6.02 i 17 { 0 | 0 | 0 | << | 
is | | | | | | 
a 6.04 | 33 | 0 | 0 | 0 | a | 
£ | | | | 
t 6.05 | 33 | 0 | 0 | 0 | = | 
| | | | | | 
1 | oa == | os | — | = | 
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MITRE encounter class: 3 "planned = CROSSING" Date processed: 
TCAS Logic Version 6.04a; All aircraft responding. June 1994 


Table 3.4 


Number of induced NMACs 
(based on simulation truth) 


Normalizing number for cells in first row and column 
(number of planned encounters that did not result in an 


NMAC, based on simulation truth): 1208 
Normalizing number for TCAS~-TCAS cells: 2416 
Aircraft 2 
| Mode C | 6.02 [ 6.04 { 6.05 | 
A | | | | 
i Mode C | == | 0 | 0 0 | 
r | | | | 
Cc 6.02 f° 0 { 0 0 | 0 
bo | | | | 
a 6.04 | 0 | 0 | 0 | 0 | 
£ | | { 
t 6.05 | 0 | 0 0 | 0 | 
| | { | 
a =—= | = | ee | ars i 
Table 3.5 


Number of nuisance RAs with no NMAC 
(based on simulation. truth) 


Normalizing number for cells in first row and column 
(number of planned encounters that did not result in an 
NMAC, based on simulation truth): 1208 . 
Normalizing number for TCAS-TCAS cells: 2416 


Aa fcr att. 2 


| Mode C | 6.02 | 6.04 | 6.05 

A | 
i Mode C | =< | 966 | 748 748 | 
r . | { { | i 
Cc 6.02 934 1940 | 1868 | 1868 
r | | | 
a 6.04 | 746 [ 1932 i 1496 { 1496 f 
f | | | | 
t 6.05 | 746 | 1932 | 1496 1496 | 
| | { { 

1 y =< = oe | 
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6/21/94 


MITRE encounter class: 13 "planned = NON CROSSING" Date processed: 
TCAS Logic Version 6.04a; All aircraft responding. June 1994 


Table 13.1 


Number of unresolved NMACs with neither aircraft having an RA 
(based on simulation truth) 7 


Normalizing number for cells in first row and column 
(number of planned encounters that resulted in an 


6/21/94 


NMAC, based on Simulation truth): 64 
Normalizing number for TCAS~-TCAS cells: 122 
Ab Cor ak t... 2 
| Mode C 6.02 | 6.04 | 6.05 | 
A | | | | | | 
i Mode C | = 0 4) | 0 = 
xr | | | | | | 
Cc 6.02 | 0 | 0 | 0 | 0 | acs | 
c | | | | | | 
a 6.04 | 0 | 0 | 0 | 9) | — | 
£ | | | | | | 
t 6.05 | 0 | 0 0 | 0 | een 
| | | | | | 
an | == | = | — | = | = 
Table 13.2 


Number of unresolved NMACs with at least one aircraft having an RA 
(based on simulation truth). 


Normalizing number for cells in first row and column 
(number of planned encounters that resulted in an 


NMAC, based on simulation truth): 64 
Normalizing number for TCAS-TCAS cells: 128 
ALY Cra tt 2 
| Mode C 6.02 | 6.04 | 6.05 
A | | | | | 
i Mode C | — | 0 0 | 0 = 
r | | | | | | 
Cc 6.02 ee | 0 | 0 | 0 | — | 
r | { { | | | 
a 6.04 a | 0 0 l 0 | ee | 
5 | | | | | 
t 6.05 1 | 0 0 | 0 | = | 
| | | | 
1 | ms | = | maa | == | ao | 
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MITRE encounter class: 13 
TCAS Logic Version 6.04a; All aircraft responding. June 1994 


Normalizing number for cells in first row and column 
(number of planned encounters that resulted in an 


"planned = 


Table 13.3 


NON CROSSING" 


Date processed: 


Total number of unresolved NMACs 


(based on simulation truth) 


6/21/94 


NMAC, based on simulation truth): 64 
Normalizing number for TCAS-TCAS cells: 128 
| Aircraft 2 
| Mode C | 6.02 | 6.04 6.05 
A | | | 
i Mode C | = | 0 | 0 | 0 
a | | | | 
c 6.02 | 1 | 0 | 0 | 0 
x | | | | 
a 6.04 | i | 0 | 0 | 0 
f | | | | 
t 6.05 | 1 | 0 | 0 | 0 
| | { 
1 | aa | 2 a | = 
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MITRE encounter class: 13 _ “planned = NON CROSSING" Date processed: 6/21/94 
TCAS Logic Version 6.04a; All aircraft responding. June 1994 


Table 13.4 


Number of induced NMACs 
(based on simulation truth) 


Normalizing number for cells in first row and colum 
(number of planned encounters that did not result in an 


NMAC, based on simulation truth): 2248 
Normalizing number for TCAS-TCAS cells: 4496 
Ai<4rer-att 2 
| Mode ¢ [ 6.02 | 6.04 | 6.05 | | 
A | | | | | 
i Mode C | Sa | 0 26 | 19 | are | 
r | | | | | 
Cc 6.02 | 8 0 2 | 0 | == | 
xr | { | | 
a 6.04 | 1i | 14 | 21 { 3 | —— | 
f | | | | 
c 6.05 | 11 | 8 | 18 { 4 = | 
I | | | I 
1 | == | ation | =s = | — | 
Table 13.5 


Number of nuisance RAs with no NMAC 
(based on simulation truth) 


Normalizing number for cells in first row and column 
(number .of planned encounters that did not result in an 


NMAC, based on simulation truth): 2248 
Normalizing number for TCAS-TCAS cells: 4496 
Alrcraft 2 
| Mode C | 6.02 | 6.04 6.05 | | 
i ee oe 
A | | | | | 
i Mode C | —— | 1724 | 1280 1287 | a | 
xr ] | | | | 
c 6.02 { 1642 | 3624 3498 | 3500 { —— _ 
r | | | 
a 6.04 | 1174 | 3434 | 2691 1 2709 | -— | 
L | | | 1 | 
t 6.05 { 1174 | 3440 | 2694 | 2708 [ = [ 
| | | | | 
a | an | a | as | as | asca | 
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MITRE encounter class: 4 “planned = CROSSING" Date processed: 


TCAS Logic Version 6.04a; All aircraft responding. June 1994 
Table 4.1 


Number of unresolved NMACs with neither aircraft having an RA 
(based on simulation truth) 


Normalizing number for cells in first row and column 
(number of planned encounters that resulted in an 


NMAC, based on simulation truth): 60 
Normalizing number for TCAS-TCAS cells: 120 
: A dee ea te C2 
| Mode C | 6.02 | 6.04 | 6.05 | 
A | | | | 
i Mode C re | 0 | 0 | 0 | 
7 | | | | 
Cc 6.02 | 0 | 0 0 | 0 | 
xr | | | | | 
a 6.04 | 0 | 0 | 0 | 0 | 
f | | | | 
t 6.05 | 0 | 0 | 0 | 0 | 
| | | | 
1 | = | = | = | am | 
Table 4.2 


6/21/94 


Number of unresolved NMACs with at least one aircraft having an RA 


(based on simulation truth). 


Normalizing number for cells in first row and column 
(number of planned encounters that resulted in an 


NMAC, based on simulation truth): 60 
Normalizing number for TCAS~-TCAS cells: 120 
Aircraft 2 
| Mode C | 6.02 | 6.04 | 6.05 | | 
A | { | | | 
i Mode C | — | 0 | 0 | 0 | ae | 
r | i | | | | 
Cc 6.02 | 0 | 0 { 0 0 | == | 
rc | | | | | 
a 6.04 | 0 | 0 | 0 | 0 | = | 
J | | | 
t 6.05 0 0 | 0 0 | aia | 
| | | | | 
1 ares = aig | aa | o | 
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MITRE encounter class: 4 “planned = CROSSING" Date processed: 6/21/94 
TCAS Logic Version 6.04a; All aircraft responding. June 1994 


Table 4.3 


Total number of unresolved NMACS 
(based on simulation truth) 


Normalizing number for cells in first row and column 
(number of planned encounters that resulted in an 


NMAC, based on simulation truth): 60 
Normalizing number for TCAS-TCAS cells: 120 
Aircraft 2 
| Mode C | 6.02 6.04 | 6.05 | 
A | | | 
i Mode C | -— 0 | 0 { 0 | =. | 
rc | | | | 
Cc 6.02 | 0 | 0 | 0 [ 0 = | 
= | | 
a 6.04 | 0 | 0 { 0 { 0 | — { 
£ | | | | | | 
t 6.05 | 0 | 0 | 0 | 0 = 
| | | | | 
1 | i | = | oie | — | = | 
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MITRE encounter class: 4 “planned = CROSSING" Date processed: 6/21/94 
TCAS Logic Version 6.04a; All aircraft responding. June 1994 


Table 4.4 


Number of induced NMACS 
(based on simulation truth) 


Normalizing number for cells in first row and column 
(number of planned encounters that did not result in an 


NMAC, based on simulation truth): 304 
Normalizing number for TCAS-TCAS cells: 608 
Aircraft 2 
| Mode C 6.02 | 6.04 | 6.05 | | 
A | | | 
i Mode C | =< | 0 | a 0 | =< | 
r | | | | | | 
Cc 6.02 | 0 0 | 0 | 0 | on | 
r | | | | | | 
a 6.04 | 1 | 0 | 0 0 fea | 
f I | | | | 
t 6.05 | 0 | 0 | 0 | 0 | a | 
| | | | | | 
1 I =e | ss | ee | — | sian | 
Table 4.5 


Number of nuisance RAs with no NMAC 
(based on simulation truth) 


Normalizing number for cells in first row and column 
(number of planned encounters that did not result in an 


_ 


NMAC, based on simulation truth): 304 
Normalizing number for TCAS-TCAS cells: 608 
Aircraft 2 
| Mode C | 6.02 | 6.04 [ 6.05 | | 
A | | | | | | [ 
i Mode C | ae | 304 | 293 | 294 | ara | 
xr | | | | | | 
Cc 6.02 | 304 608 | 608 | 608 a | 
Y | | | | 
a 6.04 | 293 { 608 | 588 | 588 = 
f | | | | | 
t 6.05 294 608 588 { 588 ae 
| | | 
| | | | 
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MITRE encounter class: 14 "planned = NON CROSSING" Date processed: 


TCAS Logic Version 6.04a; All aircraft responding. June 1994 
Table 14.1 


Number of unresolved NMACS with neither aircraft having an RA 
(based on simulation truth) 


Normalizing number for cells in first row and colum 
(number of planned encounters that resulted in an 


NMAC, based on simulation truth): 12 
Normalizing number for TCAS-TCAS cells: 24 
Aircraft 2 
| Mode C 6.02 6.04 | 6.05 | 
A [ { —_ | | 
i Mode C { ai | 0 | 0 0 | == 
x | | | | 
c 6.02 | 0 0 | 0 | 0 — 
Xr | | | 
a 6.04 1 0 | 0 | 0 | 0 | ae 
f I | | | | 
t 6.05 | 0 | 0 | 0 | 0 a 
| | | | | 
1 | scan | — | = | == | — 
Table 14.2 


Number of unresolved NMACs with at least one aircraft having an RA 


(based on simulation truth). 


Normalizing number for cells in first row and column 
(number of planned encounters that resulted in an 


NMAC, based on simulation truth): 12 
Normalizing number for TCAS-TCAS cells: 24 
Aircraft 2 
| Mode C | 6.02 | 6.04 | 6.05 | 
A | | | { 
i Mode C ares | 0 | 0 | 0 | as 
r | | | | 
Cc 6.02 | 0 | 0 | 0 i 0 | as 
r | | | | | 
a 6.04 | 0 | 0 | 0 | 0 | Fr 
f | | | | 
t 6.05 0 | 0 0 | 0 | => 
| | | | 
1 a | a | aia | mapas | a 
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6/21/94 


‘MITRE encounter class: 14 "planned = NON CROSSING" Date processed: 6/21/94 
TCAS Logic Version 6.044; All aircraft responding. June 1994 


Table 14.3 


Total number of unresolved NMACSsS 
(based on simulation truth) 


Normalizing number for cells in first row and column 
(number of planned encounters that resulted in an 


NMAC, based on simulation truth): 12 
Normalizing number for TCAS-TCAS cells: 24 
Aircraft 2 

| Mode C | 6.02 | 6.04 [ 6.05 | 

A | | | | | | 

i Mode C | —— | 0 | 0 { 0 | = | 

f r | | | { | | 

Cc 6.02 | 0 | 0 | 0 | 0 | —= 

r | | | | | | | | 

a 6.04 0 | 0 0 { 0 { = 1 

5 | | { { | 

t 6.05 | 0 | 0 { 0 | 0 | or | 

| | | { | 

1 | re — | = | <> | — | 
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MITRE encounter class: 14 "planned = NON CROSSING" Date processed: 6/21/94 
TCAS Logic Version 6.04a; All aircraft responding. June 1994 


Table 14.4 


Number of induced NMACS 
(based on simulation truth) 


Normalizing number for cells in first row and column 
(number of planned encounters that did not result in an 


NMAC, based on simulation truth): 128 
Normalizing number for TCAS-TCAS cells: 256 
Aaiyroraeit. 2 
| Mode C { 6.02 1 6.04 | 6.05 | | 
A | | | | | 
i Mode C | -—— 0 | 0 | 0 = 
x | | 
Cc 6.02 | 0 | 0 | 0 | 0 | = | 
r | | | | | 
a 6.04 | 0 | 0 { 0 | 0 ra | 
f | | | | 
t 6.05 | 0 | 0 | 0 I 0 | aa 
| | | | | | 
1 | oe | — I = | = = ; 
Table 14.5 


Number of nuisance RAS with no NMAC 
(based on simulation truth) 


Normalizing number for cells in first row and column 
(number of planned encounters that did not result in an 


NMAC, based on simulation truth): 128 
Normalizing number for TCAS-TCAS cells: 256 
Aircraft 2 
| Mode C | 6.02 | 6.04 i 6.05 | 
A | | | | | 
i Mode C | = | 120 | 84 | 84 | == | 
r | | | | 
Cc 6.02 | 120 256 [ 240 | 240 _— i 
r | | | | | | 
a 6.04 | 84 | 240 { 168 | 168 | = | 
£ | | | | | 
t 6.05 | 84 240 | 168 | 168 | — 
| | | | | 
| | | | | | 


- 
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MITRE encounter class: 5 "planned = CROSSING" Date processed: 


TCAS Logic Version 6.04a; All aircraft responding. June 1994 
Table 5.1 


Number of unresolved NMACS with neither aircraft having an RA 
(based on simulation truth) 


Normalizing number for cells in first row and column 
(number of planned encounters that resulted in an 


NMAC, based on simulation truth): 790 
Normalizing number for TCAS-TCAS cells: 1580 
Aircraft 2 
| Mode C 6.02 | 6.04 | 6.05 | 
A | | | | | 
i Mode C -— | 0 0 0 | 
c | | | | | 
Cc 6.02 | 0 | 0 | 0 | 0 | 
r | | | | 
a 6.04 | 0 | 0 0 | 0 | 
f£ | | | | 
t 6.05 | 0 | 0 | 0 | 0 | 
| | | i 
1 | ae | == | =, | as | 
Table 5.2 


6/21/94 


Number of unresolved NMACs with at least one aircraft having an RA 


(based on simulation truth). 


Normalizing number for cells in first row and column 
(number of planned encounters that resulted in an 


NMAC, based on simulation truth): 790 
Normalizing number for TCAS-TCAS cells: 1580 
Aircraft 2 
| Mode C | 6.02 | 6.04 | 6.05 | | 
A | | | | | | 
i Mode C { —_— | 0) | 0 { 6 | == l 
r | { | { { 
Cc 6.02 | 69 | 0 | 0 i 0 | = | 
r | | | | | | 
a 6.04 | 96 | 0 | 0 | 0 = | 
f | | | | | | 
t 6.05 91 0 | 0 0 = | 
| | | | | 
1 | ace | ae | == | | | 
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MITRE encounter class: 


5 


“planned = CROSSING" 


Date processed: 


TCAS Logic Version 6.04a; All aircraft responding. June 1994 


Normalizing number for cells in first row and column 
(number of planned encounters that resulted in an 


tin®w ROK Fb: YP 


a 


Table 


so er | 


Total number of unresolved NMACS 


(based on simulation truth) 


NMAC, based on simulation truth): 
Normalizing number for TCAS~-TCAS cells: 


Mode C 


6.02 


6.04 


6.05 


ee eee cee cme eee ee eee oe 


{ Mode C 


790 
1580 


Aircraft 2 
6.02 
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6.04 


6.05 


6/21/94 


I 


MITRE encounter class: 5 "planned = CROSSING" Date processed: 6/21/94 
TCAS Logic Version 6.04a; All aircraft responding. June 1994 


Table 5.4 


Number of induced NMACSs 
(based on simulation truth) 


Normalizing number for cells in first row and column 
(number of planned encounters that did not result in an 


NMAC, based on simulation truth): 3744 
Normalizing number for TCAS-TCAS cells: 7488 
Ab LOO Be fe 2 
| Mode C 6.02 | 6.04 | 6.05 | 
A | | | | | | 
2 Mode C | —— | 40 | 107 | 102 | = | 
xr | | | | 
Cc 6.02 | 176 | 4 | 8 8 | —s, | 
r | | | | 
a 6.04 165 | 8 | 26 [ 26 = | 
£ | | | | | 
t 6.05 165 | 8 26 | 26 | —S | 
| | | | | 
1 | = | a | <= | = | = | 
Table 5.5 


Number of nuisance RAS with no NMAC 
(based on simulation truth) 


Normalizing number for cells in first row and column 
(number of planned encounters that did not result in an 


NMAC, based on simulation truth): 3744 
Normalizing number for TCAS-TCAS cells: 7488 
Ad ECP act ti 2 
| Mode C | 6.02 6.04 | 6.05 | 
=> eee 

A | | | | | | 

i Mode C rae 3690 | 3470 3475 | ms | 

xr | | | | | 

Cc 6.02 | 3554 | 7484 | 7452 | 7452 | —_ | 

x | | | | | 

a 6.04 | 3424 [ 7452 7166 | 7166 | <= 

£ | | | | | 

t 6.05 | 3424 | 7452 I 7166 | 7166 | ices | 

| | | 

1 | — | ae one | | | 
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MITRE encounter class: 15 "planned = NON CROSSING" Date processed: 6/21/94 
TCAS Logic Version 6.04a; All aircraft responding. June 1994 


Table 15.1 


Number of unresolved NMACs with neither aircraft having an RA 
(based on simulation truth) 


Normalizing number for cells in first row and column 
(number of planned encounters that resulted in an 


NMAC, based on simulation truth): 74 
Normalizing number for TCAS-TCAS cells: 148 
Aircraft 2 
| Mode C | 6.02 | 6.04 | 6.05 | | 
A | | | | | | 
i Mode C | == | 0 | 0 | 0 | = | 
xr | | | | | | 
Cc 6.02 | 0 | 0 | 0 | 0 | a | 
x | | | | | 
a 6.04 0 | 0 | 0 | 0 | _— | 
f | | | | | 
t 6.05 0 | 0 | 0 | 0 | <a | 
| | { { | 
1 | — cha | er | == | == | 
Table 15.2 


Number of unresolved NMACs with at least one aircraft having an RA 
(based on simulation truth). 


Normalizing number for cells in first row and column 
(number of planned encounters that resulted in an 


NMAC, based on simulation truth): 74 
Normalizing number for TCAS-TCAS cells: 148 
Aircraft 2 
| Mode C | 6.02 | 6.04 6.05 1 | 
A | | | | | 
i Mode C | == 0 | 0 | 0 [ = | 
xr | | | | | | 
Cc 6.02 { 28 0 | 0 [ 0 ra [ 
xr | | | | | f 
a 6.04 | 26 | 0 | 0 [ 0 | — | 
£ [ | { 
t 6.05 | 25 0 | 0 | 0 | a 
| | | | | 
1 | = | ae | aa | as | maa | 
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MITRE encounter class: 15 
TCAS Logic Version 6.04a; All aircraft responding. June 1994 


"planned = NON CROSSING" 


Table 15.3 


Date processed: 


Total number of unresolved NMACs 


(based on simulation truth) 


NMAC, based on simulation truth): 


Mode C 


Aircraft 2 


| Mode C | 


26 


25 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Normalizing number for TCAS-TCAS cells: 


6.02 
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—_ a = tee ee ee eee eee Ce eee 


Normalizing number for cells in first row and column 
(number of planned encounters that resulted in an 


74 
148 


6.04 


— 


6/21/94 


MITRE encounter class: 15 "planned = NON CROSSING" Date processed: 6/21/94 
TCAS Logic Version 6.04a; Alli aircraft responding. June 1994 


Table 15.4 


Number of induced NMACS 
(based on simulation truth) 


Normalizing number for cells in first row and column 
(number of planned encounters that did not result in an 


NMAC, based on simulation truth): 1440 
Normalizing number for TCAS-TCAS cells: 288C 
A226 Fa £0. 2 
| Mode C | 6.02 | 6.04 | 6.05 | 
NO INU 

A | | | | | 

i Mode C | —-— | 8 | rr | 7 == | 

rx | | | | | 

Cc 6.02 | 8 | 0 | a | 7 | = | 

r | | | | | 

a 6.04 | 8 | 12 { 28 [ 27 | = | 

£ | | | | | 

t 6.05 l 8 4 | 25 | 21 | -— | 

| | | | | | 

1 aa —— a | =e | = 

Table 15.5 


| Number of nuisance RAs with no NMAC 
(based on simulation truth) 


Normalizing number for cells in first row and column 
(number of planned encounters that did not result in an 


NMAC, based on simulation truth): 1440 
Normalizing number for TCAS-TCAS cells: 2880 
Aircraft 2 
| Mode C | 6.02 | 6.04 i 6.05 1 | 
6 I a et ee 

A | | | { | | 

i Mode C | — | 1394 1039 { 1014 { —— | 

r | | | | | 

Cc 6.02 { 1403 | 2880 { 2813 | 2815 as 

xr | ! | | | | 

a 6.04 {| 1089 { 2800 | 2220 | 2213 | — | 

£ | | | | | 

t 6.05 { 1089 | 2808 | 2223 | 2219 | aes | 

| | | | 

1 | = | a = | — == | 
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MITRE encounter class: 6 "planned = CROSSING" Date processed: 


TCAS Logic Version 6.04a; All aircraft responding. June 1994 
Table 6.1 


Number of unresolved NMACs with neither aircraft having an RA 
(based on simulation truth) 


Normalizing number for cells in first row and column 
(number of planned encounters that resulted in an 


NMAC, based on simulation truth): 864 
Normalizing number for TCAS-TCAS cells: 1728 
Aircraft 2 
{ Mode C | 6.02 | 6.04 | 6.05 | 
A | | | | 
i Mode C | sa | 0 | 0 | 0 | 
: | | | | | 
Cc 6.02 | 0 i 0 | 0 | 0 { 
r | | | | 
a 6.04 | 2 i 0 | 0 | 0 | 
f | | | | 
t 6.05 | 4 | 0 { 0 | 0 | 
| | | | | 
1 | ae | ro | =e nes | 
Table 6.2 


6/21/94 


Number of unresolved NMACs with at least one aircraft having an RA 


(based on simulation truth). 


Normalizing number for cells in first row and column 
(number of planned encounters that resulted in an 


NMAC, based on simulation truth): 864 
Normalizing number for TCAS-TCAS cells: 1728 
Aircraft 2 
{ Mode C { 6.02 6.04 | 6.05 
A | | | | 
i Mode C | —— | 0 | 7 { 5 | 
r | | | 
Cc 6.02 56 { 0 | 0 I 4 | 
r | | | { i 
a 6.04 118 | 4 | 5 | 13 | 
£ | | | | 
t 6.05 | 86 4 4 14 | 
| | | 
1 | ae == —s | a | 
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MITRE encounter class: 6 . "planned = CROSSING" Date processed: 6/21/94 
TCAS Logic Version 6.04a; All aircraft responding. June 1994 | 


Table 6.3 


Total number of unresolved NMACS 
(based on simulation truth) 


Normalizing number for cells in first row and column 
(number of planned encounters that resulted in an 


NMAC, based on simulation truth): 864 
Normalizing number for TCAS-TCAS cells: 1728 
Aircraft 2 : 
| Mode C 6.02 | 6.04 | 6.05 | | 
eae a ee ae ane as ee em aT a a 

A | | | | | | 

i Mode C | ae | 0 | 7 | Is} a 

r | | | | 

Cc 6.02 | 56 | 0 | 0 | 4 | acs | 

r | | | | | 

a 6.04 | 120 | 4 | 5 | 13 | — | 

f | | | | | | 

t 6.05 | 90 i 4 i 4 { 14 | == i 

| | | | 

A | = | as | = | = | — | 
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MITRE encounter class: 6 
TCAS Logic Version 6.04a; All aircraft responding. June 1994 


Normalizing number for cells in first row and column 


trmM® HAH FR: Y 


“planned = CROSSING" 


Table 


Number of induced NMACS 
(based on simulation truth) 


6.4 


Date processed: 


(number of planned encounters that did not result in an 
NMAC, based on simulation truth): 
Normalizing number for TCAS-TCAS cells: 


Mode C 


6.02 


6.04 


6.05 


j— 


Normalizing number for cells in first row and column 


trmhMYH OHM BD 


pe 


3692 
7384 


Aircraft 2 


| Mode C 


| 
| 
| 
| 
| 
| 
| 
| 
| 


6.02 


44 


28 


30 


20 


Table 


| 
| 
| 
| 
| 
| 
| 
| 
| 


6.04 


60 


43 


60 


37 


6.5 


6.05 


Number of nuisance RAS with no NMAC 


(based on simulation truth) 


(number of planned encounters that did not result in an 
NMAC, based on simulation truth): 
Normalizing number for TCAS-TCAS cells: 


—_ea Ss oe eee ee ee oe 


Mode C 


3692 
7384 


Aircraft 2 
6.02 


3648 


7356 


71354 


7364 
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6/21/94 


MITRE encounter class: 16 “planned = NON CROSSING" Date processed: 6/21/94 
TCAS Logic Version 6.04a; All aircraft responding. June 1994 


Table 16.1 


Number of unresolved NMACS with neither aircraft having an RA 
(based on simulation truth) 


Normalizing number for cells in first row and column 
(number of planned encounters that resulted in an 


NMAC, based on simulation truth): 0 
Normalizing number for TCAS-TCAS cells: 0 
Aircraft 2 
| Mode C | 6.02 | 6.04 | 6.05 [ | 
A | | | | | 
i Mode C | a= | 0 0 0 = | 
r | | | | | 
Cc 6.02 | 0 | 0 | 0 0 | oa | 
r | | | | | 
a 6.04 0 | 0 | 0 | 0 | a | 
f | | | | | | 
tc 6.05 { 0 | 0 | 0 0 j —— | 
| | | | | 
1 | as | == | uaa = aia | 
Table 16.2 


Number of unresolved NMACs with at least one aircraft having an RA 
. (based on simulation truth). 


Normalizing number for celis in first row and column 
(number of planned encounters that resulted in an 


NMAC, based on simulation truth): 0 
Normalizing number for TCAS-TCAS cells: 0 
Aircraft 2 
| Mode C 6.02 | 6.04 | 6.05 | | 
A | | | | | | 
i Mode C { —s | 0 | 0 | 0 [ — | 
re | | | | | 
c 6.02 | 0 | 0 | 0 | 0 { aa 
r | | | 
a 6.04 | 0 | 4) | 0 { 0 [ ae | 
f | | | | 
t 6.05 0 | 0 0 | 0 | == | 
| | | | 
1 | a a | ae | = | = | a | 
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MITRE encounter class: 16 "planned = NON CROSSING" Date processed: 


TCAS Logic Version 6.04a; All aircraft responding. June 1994 
Table 16.3 


Total number of unresolved NMACS 
(based on simulation truth) 


Normalizing number for cells in first row and column 

(number of planned encounters that resulted in an 
NMAC, based on simulation truth): —60 
Normalizing number for TCAS-TCAS cells: 0 


Aircraft 2 


} Mode C | 6.02 | 6.04 i 6.05 | 
A | | | | 
i Mode C | oe | 0 | 0 | 0 | = 
r | | | | 
Cc 6.02 { 0 { 0 | 0 | 0 | a 
x | | | { | 
a 6.04 | 0 { 0 | 0 | 0 | <tr 
f£ | | | | | 
1 6.05 H 0 0 { 0 { 0 | == 
| | | 
1 | — | ae | ma | — | 
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6/21/94 


MITRE encounter class: 16 
TCAS Logic Version 6.04a; All aircraft responding. June 1994 


Normalizing number for cells in first row and column 


bat 


Normalizing. number for cells in first row and column 


tinwhH OK F Y 


ct rh © KAN b PY 


"planne 


a= 


NON CROSSING" 


Table 16.4 


Number of induced NMACS 
(based on simulation truth) 


Date processed: 


(number of planned encounters that did not result in an 
NMAC, based on simulation truth): 
Normalizing number for TCAS-TCAS cells: 


| Mode C 


1492 
2984 
Aircraft 2 
[ 6.02 | 6.04 
| | 
| 0 { 10 
| | 
| 15 | 21 
| | 
| 10 | 23 
| 
| 6 | 12 
| = = 
Table 16.5 


Number of nuisance RAS with no NMAC 


(based on simulation truth) 


(number of planned encounters that did not result in an 
NMAC, based on simulation truth): 
Normalizing number for TCAS-TCAS cells: 


6.05 


A 2 3 Gra fe 2 


! Mode C | 


6.0 


1488 


2969 


2966 


2970 


2 
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1492 
2984 


6.04 


6/21/94 


MITRE encounter class: 7 "planned = CROSSING" Date processed: 


TCAS Logic Version 6.04a; All aircraft responding. June 1994 
Table 7.1 


Number of unresolved NMACs with neither aircraft having an RA 
(based on simulation truth) 


Normalizing number for cells in first row and column 
(number of planned encounters that resulted in an 


6/22/94 


NMAC, based on simulation truth): 1208 
Normalizing number for TCAS-TCAS cells: 2416 
Aircraft 2 
| Mode C | 6.02 { 6.04 [ 6.05 { [ 
A { | | { 
4. Mode C | = 0 | 0 { 0 | me 
r | | i | | 
Cc 6.02 | 0 0 | 0 | 0 { = | 
x | | | | | | 
a 6.04 | 0 0 | 0 0 | = | 
f | | | | | | 
t 6.05 | 0 | 0 | 0 | 0 | os | 
| | | | 
1 | ca | —— | = | = | as 
Table 7.2 


Number of unresolved NMACs with at least one aircraft having an RA 


(based on simulation truth). 


Normalizing number for cells in first row and colwm 
(number of planned encounters that resulted in an 


NMAC, based on simulation truth): 1208 
Normalizing number for TCAS-TCAS cells: 2416 
Aircraft 2 
| Mode C 6.02 | 6.04 | 6.05 | 
A | | | | 
1 Mode C | -— | 64 124 | 125 { 
r | | | 
Cc 6.02 | 51 l 0 0 l 0 | 
r | | | | | 
a 6.04 { 92 | 0 | 4 | 4 { 
f | | | { 
t 6.05 | 92 0 | 4 | 4 | 
| | | 
1 | == | = | sa | | 
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MITRE encounter class: 7 "planned = CROSSING" Date processed: 6/22/94 
TCAS Logic Version 6.04a; All aircraft responding. June 1994 


Table 7.3 


Total number of unresolved NMACS 
(based on simulation truth) 


Normalizing number for cells in first row and column 
(number of planned encounters that resulted in an 


NMAC, based on simulation truth): 1208 
Normalizing number for TCAS-TCAS cells: 2416 
Aircraft 2 
| Mode C 6.02 i 6.04 6.05 | | 
A | | | | | | 
i Mode C | — { 64 | 124 | 125 | —_—— 
y | | | | 
Cc 6.02 | 51 { 0 | 0 | 0 | + | 
r | | | | | | 
a 6.04 \ 92 { 0 | 4 { 4 | — { 
£ | | | | | | 
t 6.05 | 92 0 | 4 | 4 | —— | 
| | | | 
1 | = | oa | So { — ae | 
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MITRE encounter class: 7 "planned = CROSSING" Date processed: 


TCAS Logic Version 6.04a; All aircraft responding. June 1994 
Table 7.4 


Number of induced NMACS 
(based on simulation truth) 


Normalizing number for cells in first row and colum 
(number of planned encounters that did not result in an 


6/22/94. 


NMAC, based on simulation truth): 4994 
Normalizing number for TCAS-TCAS cells: 9988 
Aircraft 2 
| Mode C | 6.02 | 6.04 | 6.05 { 
A | | | | 
i Mode C | _— | 425 | 409 | 422 H _~ | 
& | | | | | 
Cc 6.02 | 511 | 97 | 146 | 146 = | 
r | | | | | 
a 6.04 557 | 121 | 191 | 190 | << | 
f | | | | | | 
t 6.05 | 562 125 | 197 { 196 [ — | 
| | | | 
1 | os are == | == a | 
Table 7.5 


Number of nuisance RAs with no NMAC 
(based on simulation truth) 


Normalizing number for cells in first row and colum 
(number of planned encounters that did not result in an 


NMAC, based on simulation truth): 4994 
Normalizing number for TCAS-TCAS cells: 9988 
Aircraft 2 
| Mode C | 6.02 | 6.04 | 6.05 | 
a ee 

A | | | | 

i Mode C [ == | 4569 { 4556 4543 | 

x i | | | [ 

c 6.02 | 4483 9891 | 9842 | 9842 | 

rc | I | | | 

a 6.04 | 4418 | 9867 | 9761 | 9762 { 

f | | | 

t 6.05 | 4413 | 9863 { 9755 | 9756 | 

{ | | 

1 { ra | am | = | = 
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MITRE encounter class: 17 “planned = NON CROSSING" Date processed: 
TCAS Logic Version 6.04a; All aircraft responding. June 1994 


Table 17.1 


Number of unresolved NMACs with neither aircraft having an RA 
(based on simulation truth) 


Normalizing number for cells in first row and column 


(number of planned encounters that resulted in an 


6/22/94 


NMAC, based on simulation truth): 88 
Normalizing number for TCAS-TCAS cells: 176 
Aircraft 2 
| Mode C 6.02 6.04 | 6.05 | 
A | | | | 
i Mode C | os | 0 0 | 0 | = 
= | | | 
Cc 6.02 f 0 | 0 | 0 | 0 —— 
r | { | | | 
a 6.04 | 0 | 0 | 0 | 0 | = 
f£ | | | 
t 6.05 | 0 | 0 | 0 | 0 —— 
| | | 
1 | aa I one [ = == | Sr 
Table 17.2 


Number of unresolved NMACs with at least one aircraft having an RA 
(based on simulation truth). 


Normalizing number for cells in first row and column 


(number of planned encounters that resulted in an 


NMAC, based on simulation truth): 88 
Normalizing number for TCAS-TCAS cells: 176 
Aircraft 2 
| Mode C | 6.02 | 6.04 { 6.05 | 
A | | | | 
i Mode C | — 19 | 12 { 12 | _— 
r | | | | | 
c 6.02 | 17 | 0 0 | 0 l — 
r | | | | 
a 6.04 | 11 | 0 | 0 | 0 { oo 
- | | 
t 6.05 | 11 0 | 0 0 — 
| | | | | 
1 SS | = | = | == | = 
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MITRE encounter class: 17 "planned = NON CROSSING" Date processed: 


TCAS Logic Version 6.04a; All aircraft responding. June 1994 
Table 17.3 


Total number of unresolved NMACs 
(based on simulation truth) 


Normalizing number for cells in first row and column 
(number of planned encounters that resulted in an 


6/22/94 


NMAC, based on simulation truth): 88 
Normalizing number for TCAS—TCAS cells: 176 
Aircraft 2 
| Mode C | 6.02 | 6.04 . | 6.05 { 
A | | | | | 
i Mode C | << | 19 | 12 { 12 | —~ 
* | | | 
c 6.02 | 17 | 0 | 0 | 0 | -— 
= | | | { 
a 6.04 t 11 | 0 | 0 | 0 { — 
f | { | | | 
t 6.05 11 | 0 { 0 | 0 | aa 
| | | | | 
1 — [ == —— | 
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MITRE encounter class: 17 "planned = NON CROSSING" Date processed: 


TCAS Logic Version 6.04a; All aircraft responding. June 1994 
Table 17.4 


Number of induced NMACs 
(based on simulation truth) 


Normalizing number for cells in first row and column 
(number of planned encounters that did not result in an 


6/22/94 


NMAC, based on simulation truth): 2782 
Normalizing number for TCAS-TCAS cells: 5564 
A BUCY aL Ee. 2 
| Mode C 6.02 { 6.04 [ 6.05 | | 
A | | | 
i Mode C ras | 0 | 18 l 21 | aoe | 
r | | | | | | 
Cc 6.02 | 0 | 5 | 7 [ 7 -—— | 
xr | | | | 
a 6.04 | 9 | 4 | 21 | 19 — | 
E | | | | | | 
t 6.05 | 10 | 3 14 | 14 =—— | 
| | | | 
1 <= | = | aaa | = | = | 
Table 17.5 


Number of nuisance RAS with no NMAC 
(based on simulation truth) 


Normalizing number for cells in first row and column 
(number of planned encounters that did not result in an 


NMAC, based on simulation truth): 2782 
Normalizing number for TCAS~-TCAS cells: 5564 
Alrcraftt 2 
{ Mode C | 6.02 6.04 | 6.05 | 
I 
A | | | | | 
i Mode C | Pe | 2752 2024 | 2019 | os 
r | | | | | 
Cc 6.02 | 2731 | 5559 5509 5509 | =o 
r | | | | 
a 6.04 { 2060 | 5508 | 4379 | 4381 | a 
£ | | | | | 
t 6.05 | 2055 | 5509 | 4386 | 4386 | aes 
| | | | 
1 ce | = | = | sa | — 
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MITRE encounter class: 8 "planned = CROSSING" Date processed: 6/23/94 
TCAS Logic Version 6.04a; All aircraft responding. June 1994 


Table 8.1 


Number of unresolved NMACs with neither aircraft having an RA 
(based on simulation truth) 


Normalizing number for cells in first row and column 
(number of planned encounters that resulted in an 


NMAC, based on simulation truth): 1296 
Normalizing number for TCAS-TCAS cells: 2592 
Aircraft 2 
| Mode C_ | 6.02 | 6.04 | 6.05 | | 
A . | | | | | | 
nh Mode C | = { 0 | 1 | 4 | = | 
E r | | | | | | 
C 6.02 | 0 | 0 0 1 0 | == | 
E | | | | 
a 6.04 | 0 | 0 | 0 | 0 | —— | 
f | | | | 
t 6.05 0 | 0 | 0 | 0 | —= 
| | | | | 
Z — = | a | == | == 
Table 8.2 


Number of unresolved NMACs with at least one aircraft having an RA 
(based on simulation truth). 


Normalizing number for cells in first row and colum 
(number of planned encounters that resulted in an 


NMAC, based on simulation truth): 1296 
Normalizing number for TCAS-TCAS cells: 29592 
Ad PO LP as fe 2 

{ Mode C 6.02 6.04 6.05 | 
A | | | | | 
i Mode C | ~— | 35 98 | 89 ~~ | 
r | | | | 
Cc 6.02 | 12 | 0 | 2 | 2 | pas | 
: r i | | | 
a 6.04 | 75 { 20 | 30 | 30 | oe 
f | | | | | | 
t 6.05 | 69 | 20 | 30 | 30 | == | 
: | | | | | 
1 | == | = | = | | 
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MITRE encounter class: 8 "planned = CROSSING" Date processed: 6/23/94 
TCAS Logic Version 6.04a; All aircraft responding. June 1994 


Table 8.3 


Total number of unresolved NMACs 
(based on simulation truth) 


Normalizing number for cells in first row and column 
(number of planned encounters that resulted in an 


NMAC, based on simulation truth): 1296 
Normalizing number for TCAS-TCAS cells: 2592 
Po A 6. fae £ te. 22 
| Mode C | 6.02 | 6.04 | 6.05 | 
A | | | | | 
i Mode C [ —— | 35 | 99 | 93 | sae 
Ee | | | 
c 6.02 | 12 | 0 | 2 | 2 | saa | 
r | | | | | 
a 6.04 [ 75 [ 20 | 30 | 30 =o | 
£ | | | | | 
t 6.05 69 | 20 | 30 | 30 | — | 
| | | | 
1 | = | =< | ce { — | = | 
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MITRE encounter class: 8 “planned = CROSSING" Date processed: 


TCAS Logic Version 6.04a; All aircraft responding. June 1994 
Table 8.4 


Number of induced NMACs 
(based on simulation truth) 


Normalizing number for cells in first row and column 
(number of planned encounters that did not result in an 


NMAC, based on simulation truth): 5022 
Normalizing number for TCAS-TCAS cells: 10044 
ASi- 2 Crate. 2 
| Mode C | 6.02 | 6.04 | 6.05 | 
A | | | | l 
i Mode C | — | 168 | 182 | 184 | 
r | | | | | 
Cc 6.02 | 487 | 38 86 | 74 | 
r | | | | | 
a 6.04 | 473 | 118 | 204 184 | 
£ | 
t 6.05 | 479 | 128 207 | 188 | 
| | 
1 | == ae mr | mas | 
Table 8.5 


Number of nuisance RAs with no NMAC 
(based on simulation truth) 


Normalizing number for cells in first row and column 
(number of planned encounters that did not result in an 


NMAC, based on simulation truth): 5022 
Normalizing number for TCAS-TCAS cells: 10044 
BE OC rah ae 2 
| Mode C j 6.02 | 6.04 [ 6.05 | 
A | | | | 
i Mode C | == | 4842 4520 { 4518 i 
r | | | | | 
Cc 6.02 | 4529 | 10006 9946 | 9958 
xr | | | | 
a 6.04 | 4310 [ 9902 | 9388 | 9408 { 
£ | | [ | 
t 6.05 | 4316 I 9892 | 9409 | 9428 | 
| | | | 
1 | -— mii | | | 
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MITRE encounter class: 18 "“ylanned = NON CROSSING" Date processed: 6/23/94 
TCAS Logic Version 6.04a; All aircraft responding. June 1994 


Table 18.1 


Number of unresolved NMACs with neither aircraft having an RA 
(based on simulation truth) 


Normalizing number for cells in first row and column 
(number of planned encounters that resulted in an 


NMAC, based on simulation truth): 0 
Normalizing number for TCAS-TCAS cells: 0 
ASE TP a ft t. <2 
| Mode C | 6.02 | 6.04 6.05 | 
A | | | | | | 
i Mode C aay 0 | 0 | 0 = | 
x | | | | | 
c 6.02 | 0 | 0 | 0 | 0 | aia | 
r | | | | 
a 6.04 | 0 0 | 0 0 | aes | 
£ | | | | | | 
t 6.05 | 0 0 | 0 [ 0 | = | 
| | | 
1 | meee | =, | — | ae | ai | 
Table 18.2 


Number of unresolved NMACs with at least one aircraft having an RA 
(based on simulation truth). 


Normalizing number for cells in first row and column 
(number of planned encounters that resulted in an 


NMAC, based on simulation truth): 0 
Normalizing number for TCAS-TCAS cells: 0 
Aircraft 2 
! Mode C | 6.02 | 6.04 | 6.05 | | 
A | | | | | | 
1 Mode C | = | 0 | 0 | 0 | = | 
r | | | | | | 
Cc 6.02 | 0 0 [ 0 [ 0 | = | 
r | | | | 
a 6.04 | 0 | 0 | 0 | 0 | _— | 
f | | | | | 
t 6.05 [ 0 | 0 | 0 | 0 | asia | 
| t. 
1 | or | = | == | a | a | 
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TCAS Logic Version 6.04a; All aircraft responding. June 1994 
Table 18.3 


Total number of unresolved NMACs 
(based on simulation truth) 


Normalizing number for cells in first row and column 
(number of planned encounters that resulted in an 


MITRE encounter class: 18 "planned = NON CROSSING" Date processed: 


6/23/94 


NMAC, based on simulation truth): 0 
Normalizing number for TCAS-TCAS cells: 0 
Aircraft 2 
| Mode C { 6.02 | 6.04 | 6.05 | 
A | | | | | 
i Mode C | -- | o | oO | a 
x bs | | | | 
Cc 6.02 | 0 | 0 | 0 | 0 | os 
xr | | | | 
a 6.04 0 i 0 { 0 | 0 l == 
f | | | | 
t 6.05 | 0 { 0 | 0 0 nae! 
| | { 
i | = | re | ao aie a 
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MITRE encounter class: 18 "planned = NON CROSSING" Date processed: 6/23/94 
TCAS Logic Version 6.04a; All aircraft responding. June 1994 


Table 18.4 


Number of induced NMACs 
(based on simulation truth) 


Normalizing number for cells in first row and column 
(number of planned encounters that did not result in an 


NMAC, based on simulation truth): 2754 
Normalizing number for TCAS-TCAS cells: 5508 
Aircraft 2 
{ Mode C | 6.02 | 6.04 6.05 { | 
A | | | | | 
i Mode C | =. | 40 | 24 | 18 | oe | 
r | | | | | | 
Cc 6.02 | 27 | 14 16 | 8 — | 
r | | | | | 
a 6.04 | 104 | 26 l 29 | 21 a | 
£ | | | | | | 
t 6.05 { d2 | 17 | 28 17 = | 
| | | 
1 { ee — | a = an | 
Table 18.5 


Number of nuisance RAs with no NMAC 
(based on simulation truth) 


Normalizing number for cells in first row and column 
(number of planned encounters that did not result in an 


NMAC, based on simulation truth): 2754 
Normalizing number for TCAS-TCAS cells: 5508 
Aircraft 2 
{ Mode C 6.02 6.04 [ 6.05 | 
A | | | i | | 
i Mode C | —— | 2710 [ 2221 [ 2198 | ae 
xr | | | | | 
Cc 6.02 {| 2724 | 5494 [ 5486 | 5494 | _— | 
r | | | { | 
a 6.04 | 2058 5482 | 4687 { 4673 ae | 
f | | { | 
t 6.05 | 2094 | 5491 { 4692 | 4685 | —— | 
[ | | l | 
1 | = | == | = [ == | == 
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MITRE encounter class: 9 “planned = CROSSING" Date processed: 


TCAS Logic Version 6.04a; All aircraft responding. June 1994 
Table 9.1] 


Number of unresolved NMACs with neither aircraft having an RA 
(based on simulation truth) 


Normalizing number for cells in first row and column 
(number of planned encounters that resulted in an 


NMAC, based on simulation truth): 579 
Normalizing number for TCAS-TCAS cells: 1158 
Airceceraft 2 
| Mode C { 6.02 6.04 ( 6.05 | 
A | | | 
i Mode C | = | 0 | 0 | 0 | 
r { | 
C 6.02 | 0 | 0 | 0 | 0 | 
Yr | | | 
a 6.04 | 1 { 0 | 0 | 0 { 
se | | | [ | 
t 6.05 | 0 | 0 [ 0 | 0 [ 
| | | | | 
1 | — | oe | == | anaes | 
Table 9.2 


6/21/94 


Number of unresolved NMACs with at least one aircraft having an RA 


(based on simulation truth). 


Normalizing number for cells in first row and coluwm 
(number of planned encounters that resulted in an 


NMAC, based on simulation truth): 579 
Normalizing number for TCAS-TCAS cells: 1158 
Alxrc¢cratit 2 
| Mode C 6.02 | 6.04 | 6.05 | 
A [ | | | 
i Mode C | — { 1 | 27 | 18 | 
r | | | | 
C 6.02 | 17 | 0 | 0 | 0 | 
r | | | | 
a 6.04 | 52 | 0 | 2 | 1 | 
f | | | 
t 6.05 | 61 | 0 | 0 | 0 | 
| | | | 
1 | Sore | = | == | | 
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MITRE encounter class: 9 "olanned = CROSSING" Date processed: 6/21/94 
TCAS Logic Version 6.04a; All aircraft responding. June 1994 


Table 9.3 


Total number of unresolved NMACS 
(based on simulation truth) 


Normalizing number for cells in first row and column 
(number of planned encounters that resulted in an 


NMAC, based on simulation truth): 579 
Normalizing number for TCAS-TCAS cells: 1158 
Aircraft 2 
| Mode C { 6.02 6.04 | 6.05 | | 
A | | | | 
i Mode C a 1 | 27 I 18 — 
r | | | 
C 6.02 | Ly | 0 | 0 { 0 | =~ | 
r | | | | | 
a 6.04 | 53 | 0 | 2 | 1 — | 
f | | | | | | 
t 6.05 | 61 0 | 0 0 = | 
| | | | | 
1 ee | aes | = = | mae | 
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MITRE encounter class: 9 "planned = CROSSING" Date processed: 


TCAS Logic Version 6.04a; All aircraft responding. June 1994 
Table 9.4 


Number of induced NMACS 
(based on simulation truth) 


Normalizing number for cells in first row and column 
(number of planned encounters that did not result in an 


NMAC, based on simulation truth): 2904 
Normalizing number for TCAS~-TCAS cells: 5808 
Ao BOC ea Le 2 
| Mode C | 6.02 6.04 6.05 — | 
A | | | | 
i Mode C ae | 6 | 11 | 5 | 
r | | | | 
Cc 6.02 | 3 | L | 5 | 5 | 
r | | | 
a 6.04 | 14 | 1 | 13 | 12 | 
£ | | | [ 
t 6.05 [ 2 0 | 13 | 18 { 
| { | { 
1 sag Te | saan = | 
Table 9.5 


Number of nuisance RAs with no NMAC 
(based on simulation truth) 


Normalizing number for cells in first row and column 
(number of planned encounters that did not result in an 


NMAC, based on simulation truth): 2904 
Normalizing number for TCAS-TCAS cells: 5808 
Aircraft 2 
| Mode C 6.02 | 6.04 | 6.05 
ee ee a I ee ae a Te ne ee ee 

A | | | 

i Mode C { — | 2374 | 1860 { 1956 { 

r | | | | | | 

Cc 6.02 | 2267 | 4773 { 4537 | 4683 { 

xr | | | | | 

a 6.04 | 1887 | 4763 | 3817 | 3992 | 

rE { | | | 

t 6.05 {| 1996 | 4984 | 4017 | 4022 | 

| | | | 

1 { == | =e aa | | 
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MITRE encounter class: 19 "planned = NON CROSSING" Date processed: 6/21/94 
TCAS Logic Version 6.04a; All aircraft responding. June 1994 


Table 19.1 


Number of unresolved NMACs with neither aircraft having an RA 
(based on simulation truth) 


Normalizing number for cells in first row and column 
(number of planned encounters that resulted in an 


NMAC, based on simulation truth): 285 
Normalizing number for TCAS-TCAS cells: 570 
Aircraft 2 
| Mode C | 6.02 | 6.04 | 6.05 ; | 
a a i 

A | | | | | | 

i Mode C | = | 0 | 0 | 0 | = 

xr | | | | 

Cc 6.02 | 0 | 0 0 | 0 | —— | 

c | | | | | | 

a 6.04 | 0 | 0 | 0 | 0 | a | 

= | | | | | 

t 6.05 0 | 0 | 0 | 0 | =o | 

| | | | | 

1 | =a | =o | ai | = | — | 

Table 19.2 


Number of unresolved NMACs with at least one aircraft having an RA 
(based on simulation truth). 


Normalizing number for cells in first row and column 
(number of planned encounters that resulted in an 


NMAC, based on simulation truth): 285 
Normalizing number for TCAS-TCAS cells: 570 
A} © Cr att Z 
| Mode C | 6.02 | 6.04 | 6.05 | { 
ce Sage ae ee 2s a PN 5 A eee SE eS eR OE A Ne a ee nen ee 

A | | | i | | 

i Mode C | == | 1 | 36 | 32 | = 

r | | | | | 

Cc 6.02 | 5 0 | 0 | 0 | aan | 

r | | | | | | 

a 6.04 8 | 0 | 0 { 0 | aaa | 

f | | | | | | 

t 6.05 | 5 | 0 | 0 | 0 | a | 

| | | | | | 

1 | = | a | = | => | = | 
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MITRE encounter class: 19 "planned = NON CROSSING" Date processed: 6/21/94 
TCAS Logic Version 6.04a; All aircraft responding. June 1994 


Table 19.3 


Total number of unresolved NMACS 
(based on simulation truth) 


Normalizing number for cells in first row and column 
(number of planned encounters that resulted in an 


NMAC, based on simulation truth): 285 
Normalizing number for TCAS-TCAS cells: 570 
Alrcraft 2 

| Mode C 6.02 | 6.04 | 6.05 | 

A | | | | | 

i Mode C | == | 1 | 36 | 32 | a | 

re r | | | | [ 

c 6.02 | 5 | 0 | 0 | 0 | = | 

r | | | | | | 

a 6.04 | 8 | 0 | 0 | 0 | == | 

f | | | | | | 

t 6.05 | 5 | 0 | 0 [ 0 | ae | 

| | | | | 

1 | = | = = | err | ae | 
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MITRE encounter class: 19 "planned = NON CROSSING" Date processed: 6/21/94 
TCAS Logic Version 6.04a; All aircraft responding. June 1994 


Table 19.4 


Number of induced NMACS 
(based on simulation truth) 


Normalizing number for cells in first row and column 
(number of planned encounters that did not result in an 


NMAC, based on simulation truth): 4008 
Normalizing number for TCAS-TCAS cells: 8016 
Aircraft 2 
‘| Mode C | 6.02 | 6.04 | 6.05 | 
ER 

A | | | | | | 

i Mode C | = | 48 | 132 | 115 | ore | 

r | | | | | | 

Cc 6.02 | 29 197 | 194 | 101 | Fn. | 

r | | | | | 

a 6.04 | 68 | 223 | 233 | 105 | = | 

£ | | | | | | 

i 6.05 | a5: 140 { 176 36 are | 

| | | | | { 

1 | | ras | => | = | = | 

Table 19.5 


Number of nuisance RAS with no NMAC 
(based on simulation truth) 


Normalizing number for cells in first row and column 
(number of planned encounters that did not result in an 


NMAC, based on simulation truth): 4008 
Normalizing number for TCAS-TCAS cells: 8016 
Airerat tz 
| Mode C | 6.02 | 6.04 | 6.05 | [ 
nn 

A | I { | | 

i Mode C [ == | 3380 | 2608 | 2617 | mrs | 

r | | | t | { 

c 6.02 {| 3275 { 6867 | 6538 { 6631 { = { 

r | | | | I | 

a 6.04 | 2597 | 6715 5521 { 5651 | = | 

f | | | | | | 

t 6.05 | 2569 | 6796 | 5562 5698 | ates | 

| | | | 

1 | a | me | == | = | = | 
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APPENDIX D 


PARAMETER FILE DESCRIPTION 
AND 
PARAMETER FILE PRINTOUT FOR CLASS 9/19 
6.02/6.02 : 
6.04/6.04 
6.04a/6.04a 


March 29, 1994 


The following is the intended forma 
will not include any header labels. 
following order. 


t of the parameter file. The data 
The data will be printed in the 


Data File alpha-numeric (8 chars.), 
Category integer (0..19), 

Table number integer (1..5), 

Row number 


integer(1..5), 
integer(1..5), 
integer(1..999999), (* simulation #*) 


Column number 
Reiteration number 


Simulation mode number integer(16001..26414) (* simulation id *) 
Geometry Index integer (1..9999) (* geometry id *) 

AC #1 equipage integer(0, 60, 64), (* 0 =--> mode C *) 
AC #2 equipage integer(0, 60, 64), (* 0 --> mode ¢ *) 
AC #1 responding integer(0..1), (* 0 = false, 1 - true w) 
AC #2 responding integer(0..1), (* 0 - false, 1 - true *) 
Achieved separation real(0.0..+/-9999.9), (* feet *) 
Converging RA integer (0..1), (* 0 —- false, 1 — true *) 
Crossing encounter integer (0..1), (* 0 = false, 1 - true *) 


AC #1 TA Sensitivity level integer(0..7), 
AC #2 TA Sensitivity level integer(0..7), 
AC #1 RA Sensitivity level integer(0..7), 
AC #2 RA Sensitivity level integer(0..7), 


AC #1 Mode S ID integer (0..999), 

AC #2 Mode S ID integer(0..999), 

CPA altitude separation real(0.0..+/-9999.9), (* FY *) 
AC #1 vertical rate 


real(0.0. o+/-9999.9), (* FPM *) 


AC #2 vertical rate real(0.0..+/-9999.9), (* FPM *) 


AC #1 acceleration real(0.0..+/-0.357), (* G's *) 

AC #2 acceleration real(0.0..+/-0.357), (* G's *) 

AC #1 acceleration time real(0.0..~99.9), (* sec. =~ CPA relative *) 
AC #2 acceleration time real(0.0..-99.9) (* sec. =~ CPA relative *) 
Own Alt CPA Achieved real(0.0..+/-9999.9), (* Fr *) 

AC #1 CPA altitude 


real(0.0..+/-9999.9), (* FT *) 
integer(0..2) 
(* 0 ~ none, 1 - AC #1, 
2 - AC #2, 3 - both *) 
integer (0..3) 
(* 0 = no selection, 1 ~ Ac ¥1, 


RA displayed 


RA selection 


2 ~- AC #2, 3 = unknown *) 
Inhibit indication integer(0..3) (* 0 ~ none, 1 - AC ¥1, 

2 - AC #2, 3 - both *) 
Vf Issued RA integer (0..1) (* 0 - false, 1 - true *) 
RA 600 FIT Rule integer (0..1) (* 0 - false, 1 - true *) 
Level Wait integer (0..1) (* 0 = false, 1 - true *) 
Defer Display integer (0..1) (* 0 - false, 1 - true *) 
Firmness Delay integer (0..1) (* 0 - false, 1 - true *) 
Logic Crossing integer (0..1) (* 0 = false, 1 - true ¥).. 
RA Enable Time 


integer (0.. +/-90) (* time RAs were enabled 
+ -> after CPA, - -> before CPA *) 
RA Disabled Time integer (0.. +/-90) (* time RAs were disabled 
+ -> after CPA, - -> before CPA *) 
integer (0..+/-90) (* time RAs were issued 
+ -> after CPA, - -> before CPA *) 
integer (0..+/-90) (* time RAs were ended 


RA Start Time 


RA Ending Time 


+ -> after CPA, - -> before CPA w) 
AC #1 RA Tracked Alt Rate real (0..+/-9999) 
AC #2 RA Tracked Alt Rate real (0..+/-9999) 


Initially Crossing RA integer (0..1) (* 0 -> false, 1 -> true *) 
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AC #1 worst RA integer(-19..19) (* Most severe RA dizplayed *) 
AC #2 worst RA integer(-19..19) (* Same as above *) 
AC #1 initial RA integer(-19..19) (* First RA displayed *) 
AC #2 initial RA integer(-19..19) (* Same as above ‘*) 
RA sequence time #1 real(0.0..99.9) (* lst RA displayed *) 
RA sequence severity #1 integer(+/-9..+/-21) (* see below *) 
RA sequence time #2 | real(0.0..99.9) (* 2nd RA displayed *) 
RA sequence severity #2 integer(+/-9..+/-21) (* see below *) 
RA sequence time #3 real(0.0..99.9) (* 3rd RA displayed *) 
RA sequence severity #3 integer(+/-9..+/-21) (* see below *) 
RA sequence time #4 real(0.0..99.9) (* 4th RA displayed *) 
RA sequence severity #4 integer(+/-9..+/-21) (* see below *) . 
RA sequence time #5 real(0.0..99.9) (* Sth RA displayed *) 
RA sequence severity #5 integer(+/-9..+/-21) (* see below *) 
RA sequence time #6 real(0.0..99.9) (* 6th RA displayed *) 
RA sequence severity #6 integer(+/-9..+/-21) (* see below *) 
RA sequence time #7 real(0.0..99.9) (* 7th RA displayed *) 
RA sequence severity #7 integer(+/~9..+/-21) (* see below *) 
RA sequence time #8 real(0.0..99.9) (* 8th RA displayed *) 
RA sequence severity #8 integer(+/-9..+/-21) (* see below *) 
RA sequence time #9 real(0.0..99.9) (* 9th RA displayed *) 
RA sequence severity #9 integer(+/-9..+/-21) (* see below *) 
RA sequence time #10 real(0.0..99.9) (*10th RA displayed *) 
RA sequence severity #10 integer(+/-9..+/-21) (* see below *) 


Climb Determination 


real(0..99999.99) 
Descend Determination 


real(0..99999.99) 


POT_AC1 ZD real(0..99999.99) 
POT_AC2_ZD real(0..99999.99) 
Intruder receipt time real(0..99999.99) 


PVMD on cycle prior to POTRA 
PVMD on POTRA cycle 
PVMD on INITIAL RA cycle 


real(0..99999.99) 
real(0..99999.99) 
real(0..99999.99) 


To aid in the proper use of these parameters, the following paragraphs will 
explain exactly what the parameters are. 


DATA FILE - This is the name of the scenario definition file which was used to 
generate the encounter for this data. 


CATEGORY - This is the number which corresponds to the MITRE encounter classes 
(Oo ~_s 19). 


TABLE, ROW, & COLUMN NUMBERS - These numbers are indicators to the matrix and 
cell entry which corresponds to the parameter values. 


REITERATION NUMBER - This number is an indication of the reiteration in the 
simulation process. The number can be used, in conjunction with the next 
number, by the simulation process when it is desired to re-run the simulation 
and select a particular encounter for more detailed review. 


SIMULATION MODE NUMBER - This number is an indication of the equipage pairing 
of the simulation run. This number is used in conjunction with the previous 
number to select a particular encounter to be re-run. The number is a five 
digit value of the form, XY¥ZZ. X is the aircraft indication (1 or 2). 

¥¥ is the logic version of own aircraft ( 60 or 64). 22 is the equipage 
pairing identification (1 - 14). 


GEOMETRY INDEX - This field is an indication of which geometry the simulation 
was running. 


AC #1 EQUIPAGE - This is the logic version of the AC £1 aircraft (0, 60 or 64). 
A value of 0 is entered if the intruder is a Mode C aircraft. 


136 


AC #2 EQUIPAGE - This is the logic version of the AC #2 aircraft (0, 60 or 64). 
A value of 0 is entered if the intruder is a Mode C aircraft. 


AC #1 RESPONDING - This is an indication of whether AC #1 is responding to 
its RA'’s. 


AC #2 RESPONDING ~ This is an indication of whether AC #2 is responding to 
its RA's. 


ACHIEVED SEPARATION - This is the altitude separation at CPA of the "equipped" 
encounter. The number is computed, using true FTEG position data, by 
subtracting the intruder's altitude from own's altitude. 


CONVERGING RA - This is an indication of an RA which was issued and resulted 
in the two aircraft converging at CPA. 


CROSSING ENCOUNTER - This is an indication that this encounter was a crossing 
encounter. This parameter is determined by comparing the true FTEG position 
data of the two aircraft. If a crossing is indicated then a time check iz 


performed to see if the crossing occurred within ~40 and +10 seconds 
relative to CPA. 


AC #1 TA SENSITIVITY LEVEL - This is the sensitivity level of AC #1 
at TA time. 


AC #2 TA SENSITIVITY LEVEL - This is the sensitivity level of AC #2 
at TA time. 


AC #1 RA SENSITIVITY LEVEL 
at POTRA/RA time. 


This is the sensitivity level of Ac #1 


AC #2 RA SENSITIVITY LEVEL 
at POTRA/RA time. 


This is the sensitivity level of Ac #2 


AC #1 MODE S ID - This is AC #1's Mode S identifier. 
AC #2 MODE S ID = This is AC #2's Mode S identifier. 


CPA ALTITUDE SEPARATION - This is the designed vertical separation at CPA. 
This value is calculated from the scenario definition file information and 
the current reiteration number. The number is calculated by the following 
formula: AC_1_ altitude - AC_2 altitude. With the values for the altitudes 
of AC 1 and AC 2 being calculated from the reiteration numbers. — 


AC #1 VERTICAL RATE - This is the designed vertical rate of aircraft #1. This 
value is calculated from the scenario definition file information and the 
current reiteration number. | 


AC #2 VERTICAL RATE ~ This is the designed vertical rate of aircraft #2. This 
value is calculated from the scenario definition file information and the 
current reiteration number. 


AC #1 ACCELERATION - This is the designed vertical acceleration of aircraft #1. 
This value is calculated from the scenario definition file information and the 


current reiteration number. A value of O indicates that there was no acceler= 
ation applied. 


AC #2 ACCELERATION ~ This is the designed vertical acceleration of aircraft #2. 
This value is calculated from the scenario definition file information and the 


current reiteration number. A value of O indicates that there was no acceler= 
ation applied. 


AC #1 ACCELERATION TIME - This is the designed vertical acceleration time of 
aircraft #1. This value is calculated from the scenario definition file 
information and the current reiteration number. A value of 0O in this field 


137 


can have 2 possible meanings. 1). If there is no acceleration applied as 
indicated by the previous parameter, then this field will also be 0. : 
2). If am acceleration is applied then a 0 value indicated that the acceler~ 
ation occurred at CPA. 


AC #2 ACCELERATION TIME - This is the designed vertical acceleration time of 
aircraft #2. This value is calculated from the scenario definition file . 
information and the current reiteration number. A value of 0 in this field 
can have 2 possible meanings. 1). If there is no acceleration applied as 
indicated by the previous parameter, then this field will also be O. 

2). If am acceleration is applied then a 0 value indicated that the acceler 
ation occurred at CPA. 


Own ALT CPA Achieved ~ This is the achieved altitude of Own aircraft at CPA. 
This value is from the recorded simulation true position data. 


AC #1 CPA ALTITUDE - This is the designed altitude of aircraft #1 at CPA. 
This value is calculated from the scenario definition file information and 
the current reiteration number. 


RA DISPLAYED ~ This is an indication of which aircraft displayed an RA. 
The possible indications are NONE, AC #1, AC #2, or BOTH. 


RA SELECTION - This field is an indication of which aircraft selected the 
RA sense. The possible indications are NO SELECTION, AC #1, AC #2, 
or UNKNOWN. 


INHIBIT INDICATION - Currently, this field is not used. A default value of 

zero is used. The field is retained for possible future use. The intended 

function of this field is to indicate if any aircraft was inhibited at 

any point during the encounter. The possible indications are NONE, AC #1, 
AC #2, or BOTH. This parameter is determined by reviewing the climb 

inhibit and descend inhibit flags at start time, TA time, RA time, CPA time, 

minimum altitude time, TA end time, and end time. 


V2 ISSUED RA - This field is an indication that the logic associated with the 
reduced vertical tau led to OWN's RA selection. This field is a 6.04 logic 
specific flag. For the parameter file, this flag is set to true if it was 
true at any time during the encounter. 


RA 600 FI RULE ~ This field is an indication that the logic known as "The 600 

FI RULE” led to OWN's RA selection. For the parameter file, this flag is set to 
true if it was 

true at any time during the encounter. 


LEVEL WAIT ~ This field indicates that OWN aircraft was in a “level wait” 


state before issuing an RA. For the parameter file, this flag is set to true if it : 
WAS 


true at any time during the encounter. 


DEFER DISPLAY - This field indicated that OWN aircraft was in a “defer 


display” state before issuing an RA. For the parameter file, this flag is set to true 
LZ it was 


true at any time during the encounter. 


FIRMNESS DELAY ~ This field indicates that OWN aircraft was in a “firmness 


delay” state before issuing an RA. For the parameter file, this flag is set to true 
if it was 


true at any time during the encounter. 


LOGIC CROSSING ~- This field is an indication that either of the CAS logic 
flags OCROSS or ICROSS was set. 


NOTE: THE FOLLOWING 4 FIELDS ARE TIMES RELATIVE TO CPA. CONSIDERING THE 
FORMAT OF THE SCENARIO DEFINITIONS, THESE FIELDS MAY CONTAIN THE FOLLOWING 
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“SPECIAL NUMBERS". A TIME OF -60 s INDICATES THE EVENT OCCURRED AT THE 
START OF THE ENCOUNTER RUN. A TIME OF +30 s INDICATES THAT THE EVENT 
OCCURRED AT THE END OF THE ENCOUNTER RUN. 


RA ENABLE TIME - This field is an indication of the time, relative to CPA, 
that OWN's RAs were enabled. (- -> before CPA, + ~> after CPA) 


RA DISABLE TIME ~ This field is an indication of the time, relativs to CPA, 
that OWN's RAs were disabled. (- -> before CPA, + ~> after CPA) 


RA START TIME ~- This field is an indication of the time, relative to CPA, 
that the first RA of OWN was issued. (- -> before CPA, + -> after CPA) 


RA END TIME - This field is an indication of the time, relative to CPA, 
that the last RA of OWN was ended. (- -> before CPA, + -> after CPA) 


AC #1 RA TRACKED ALT RATE - This field is the tracked altitude rate of the 
AC #1 aircraft at the time of the RA. 


AC #2 RA TRACKED ALT RATE - This field is the tracked altitude rate of the 
AC #2 aircraft at the time of the RA. 


INITIALLY CROSSING RA - This field is an indication that the first RA 

issued by OWN was a crossing RA based on the geometry of the encounter and 
recorded track data. The recorded track position data, along with the sense 
of Own's RA, is used to determine if the sense of the RA is toward the 
intruder aircraft. Additionally, the magnitude of the altitude difference 


of Own and Intruder is checked to ensure the separation is greater than 
100 feet. 


AC_#1_worst_RA - This field is an indication of the most severe RA displayed 
by AC #1; see the translation table below. Currently, we are only 
recording 1 point of view. Therefore, this field will only be meaningful 


if the data is recorded from AC #1's point of view; otherwise, this field 
will contain a O. 


AC_#2_ worst RA - Currently, this field in not used. ‘The intent of this 
field is to indicate the most severe RA displayed by AC #2; 

see the translation table below. Currently, we are only 

recording 1 point of view. Therefore, this field will only be meaningful 


if the data is recorded from AC #2's point of view; otherwise, this field 
will contain a 0. 


AC_#1_ init RA - This field is an indication of the first RA displayed 
by AC #1; see the translation table below. Currently, we are only 
recording 1 point of view. Therefore, this field will only be meaningful 


if the data is recorded from AC #1's point of view: otherwise, this field 
will contain a 0, 


AC_#2 init RA - The intent of this field is to give an indication of the 
first RA displayed by AC #2; see the translation table below. Currently, 
we are only recording 1 point of view. Therefore, this field will ohly be 


meaningful if the data is recorded from AC #2's point of view; otherwise, 
this field will contain a 0. 


NOTE: For the following table: + = climb sense, - = descend sense. 


(* 0 --> Only surveillance data on intruder. *) 

(* ~-> Qualified for CAS evaluation. *) 

~~> Intruder declared a Proximity target *) 

Intruder declared a TA non Mode C with TCAS on ground *) 

~-> Intruder declared a TA Mode C with TCAS on ground *) 

--> Intruder declared a TA non Mode C with no aurals generated *) 
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6 <--> Intruder declared a TA Mode C with no aurals generated *) 
(* 7 --> Intruder declared a TA non Mode C ™) 
8 --> Intruder declared a TA Mode C wy 
(* 9 --> Intruder meets RA criteria but the RA ig being deferred *) 
(* 10 --> RA was issued but not sure what it was; used for live data *) 
(* +/- 11 --> a negative advisory limit rate to 2000 FPN w) 
(* +/- 12 --> a negative advisory limit rate to 1000 FPM ¥) 
(* +/- 13 --> a negative advisory limit rate to 500 FPM w) 
(* +/~- 14 --> negative advisory i.e. don't climb Or dont’ descend *) 
(* +/- 15 --> positive advisory of a preventive nature *) 
(* +/~- 16 ~-> positive advisory of a corrective nature wy 
(* +/- 17 --> a maintain rate RA w) 
(* +/- 18 --> when either ICROSS or OCROSS is set *) 
(* +/- 19 --> an increased rate RA *) 
(* +/~ 20 --> a sense reversal RA w) 
(* +/- 21 --> an increase rate RA after a reversal RA *) 
(* +/~ 22 --> ADVISORY INVALID, no longer used; should not be seen *) 


NOTE: 


The next two fields are repeated a total of ten times. They are the 
time and display information for RA's. The fields are an indication of 
the sequence in which RA's were displayed during an encounter. Dus to the 
fixed length format of the recording process, only ten entries are per~ 
missible. If there happened to be an encounter which had a sequence of RA’s 
which was greater than ten, then the first RA, the worst RA, and the last 
RA are definitely kept. The RA's which would be missing would be latest RA's 


assuming they were not the worst or last. The occurrence of such a long 
sequence is extremely rare. 


RA SEQUENCE TIME #1 —- This field is the time of OWN's first RA. NOTE: 


since we are recording information about POTRA, this time may actually be for a 
POTRA. 


RA SEQUENCE SEVERITY #1 - This field contains a numeric code indicating the | 
RA displayed by OWN. This code is the same one which is used for the Ac #1/2 
WORST RA present above. Since this field is only concerned with RA's then 
the value will be greater than 8 in magnitude. 


CLIMB DETERMINATION - This field contains ZMPCLM, the modelling value of the 


predicted separation using a climb sense maneuver at the time of the first 
RA, if available. 


DESCEND DETERMINATION -YThis field contains ZMPDES, the modelling value of the 


predicted separation using a descend sense maneuver at the time of the first 
RA, if available. 


POT_ACl 2D - This field contains the TRACKED altitude rate for ACi at the time of a 
POTRA,. 


POT AC2 2D = This field contains the TRACKED altitude rate for AC? at the time 
Of a POTRA. 


Intruder receipt time ~ This field contains the time that a message was first 
received from the TCAS intruder aircraft. 


PVMD on cycle prior to POTRA -<- This field contains the predicted vertical miss 


distance (PVMD) calculated by CAS for the cycle time exactly prior to the first 
POTENTIAL RA CYCLE (POTRA). 


PYMD on POTRA cycle - This field contains the predicted vertical miss distance 
(PVMD) calculated by CAS for the cycle time of the first POTENTIAL RA CYCLE (POTRA). 


PYMD on INITIAL RA cycle ~ This field contains the predicted vertical miss distance 
(PVYMD) calculated by CAS for the cycle time of the INITIAL RA CYCLE (RA). 
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PROGRAM LLPRPA - Full Parameter Value Report, partiof3 
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PROGRAM LLPRPA - Full Parameter Value Report, partiof3 
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PROGRAM LLPRPA - Full Parameter Value Report, partiof3 


SEQ CLS ROW 
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Run Date = Wed, 22 Jun 1994 


PROGRAM LLPRPA - Full Parameter Value Report, part3of3 


SEQ CLS ROW 
TBL COL 


NUM 


00 1760.94 334.52 
4 2631.69 1183.04 
2 2926.03 1472.02 
2 2926.03 1472.02 
7 3828.62 2340.07 


4 
3 
3 
4 


“40.84 2926.03 1472.02 
0.00 3223.99 1760.94 


50.32 
50.32 


44.00 779.86 248.44 2 
43.00 696.02 592.47 


43.00 618.69 209.46 


42.00 1159.95 296.27 
46.00 813.25 206.87 


43.00 620.53 
43.00 620.53 


7-4 
03-1 
299-1 
299-4 
213-3 


226.31 3828.62-1984.06 


268.26 3828.62 -932.60 
329.69 2340.0 


34.66 412 
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APPENDIX E 


SUMMARY NMAC TABLES 
MITRE encounter classes: 0,10 Date processed: 6/22/94 
Based on FAA Technical Center data of : 3/25/94 All TCAS Responding 
Failure : separation at CPA <= 100 ft based on simulation truth 
Ratio threshold (**) = 2.00 Significance threshold (>>) = 1.0 % 
Table 0.3 _ Percent of unresolved failures 
| 6.02 | 6.04 | 6.04A {| 6.02 / | 6.02 / | 6.04 / | 
| only | only | only | 6.04 | 6.04A | 6.04A | 
| | i | | i b 
TCAS-TCAS | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 
| | | | 
One Mode C | 0.000 | 0.000 | G:000 |... -—-=—-= casas eS | 
Table 0.4 _ Percent of induced failures 
| 6.02 | 6.04 | 6.04A | 6.02 / | 6.02 / | 6.04 / | 
| only | only | only | 6.04 | 6.04A | 6.04A | 
| | | | 
TCAS-TCAS | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 
| | | | | | 
One Mode C { 0.000 | 0.000 | 0.000 | -————— | =| | 


DR sty AA EGA: AD eve See EE AE SE GN SC Gp ee ce my mt hn ra AD teal sa Ah ET ec hash PEED A AP EG A RE AEE EDS GE PD ED SP EE EE SY SN SEES GPE AP SE CE SE me Se ee ee ee cee eh ee ue cides feet Geis ei Sy 


Table 10.3 = Percent of unresolved failures 
| 6.02 | 6.04 | 6.04A [| 6.02 / | 6.02 / | 6.04 / | 
| only | only | only | 6.04 | 6.04A | 6.04A | 


TCAS-TCAS | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 

. ; | i | | | 

One Mode C | 0.000 |] 0.000 | 0.000 | Sa ||| ee il 
Table 10.4 _ Percent of induced failures 

| 6.02 | 6.04 | 6.04A {| 6.02 / | 6.02 / | 6.04 / | 

| only | only | only | 5.04 | 6.04A | 6.044 | 

| | | | | 

TCAS-TCAS | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 

l | l { | | 

One Mode C | 0.000 | 0.000 | 0.000 |  ----- bp S== as S= 


Se Se EE EE SS A a Re YY A eS A OS TR RE ll A A A ST SD SN i SS ES RAL GS eS NS SN a wi GA mide iy NG I A A SY SU Sa SOY 
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MITRE encounter classes: 1,11 Date processed: 6/22/94 
Based on FAA Technical Center data of : 3/25/94 All TCAS Responding 
Failure : separation at CPA <= 100 ft based on simulation truth 
Ratio threshold (**) = 2.00 Significance threshold (>>) = 1.0 % 
Table 13 = Percent of unresolved failures 
| 6.02 | 6.04 | 6.04A | 6.02 / {| 6.02 / | 6.04 / | 
| only | only | only | 6.04 | 6.04A | 6.04A | 
| | | | |. 
TCAS-TCAS | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 
- | | 
One Mode C | 0.000 | 0.000 | 0.000 | ————— | were fo Ha | 
Table 41.4 ~ Percent of induced failures 
| 6.02 | 6.04 | 6.04A | 6.02 / | 6.02 / | 6.04 / | 
| only | only | only | 6.04 | 6.04A | 6.04A | 


a ae 
heme! ED eee ED tee SU Se Se EE SD GED ED Spe ee Se EY SS Se cle HS ce eee ee cg Se SS DL OT TS i a Se SS AT ee AT ST Se ee eh S/O WSR SR -SOESENY Mate <n Slay eee qos Dae 


| | | | | | | 
TCAS-TCAS | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 


One Mode C | 0.000 | 0.000] 0.000 | -—-——- | -—--- 1 - I 


aD che cae ee 
— SD er ee ee Se erie a ES GY SS ete ci ee a Ore ES ED A  , ES TS eS A TS Ss AS LS cD SHE SY SES me SESS 


Table 11.3 - Percent of unresolved failures 
| 6.02 | 6.04 | 6.04A | 6.02 / | 6.02 / | 6.04 / | 
| only |! only | only | 6.04 | 6.04A | 6.04A | 


| | | | | | 
TCAS-TCAS | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 


A A ee ee es es ES ee AD A S- 


One Mode C | 0.000 | 0.000 | 0.000 | ——ae | ————— | -————— | 
Table 11.4 = Percent of induced failures 
| 6.02 | 6.04 | 6.04A | 6.02 / | 6.02 / | 6.04 / | 
| only | only | onlv | 6.04 | 6.04A | 6.04A | 


ee ee ee 2 ee & 
—— a So ee ee ee ee ee ee a Se SE YD A EE SE SE cal ai A A TS lh Ses iii SE Se AF SA SS Ses See Sr re ES CT ee Ae OR ES 


| | | a | | 
TCAS-TCAS | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 


Er eo ae eee? ewe - 
SP ey ES ee eee SS SS Se eS EE DS SE NE SS SD A A SY SY MY cee Sh GAY A ND Ae CE er OEE Ee ED Cg em OO Olin OOD SE EY A SS I SS  c LS 


| | | | | | 
One Mode C | 0.000 {| 0.000 | 0.000 |) ———! ---- | —-~/| 


ee ee ee ee ee a: re 
Pe re epee eevee ee cere re wernt eter ge ip a A i SES A NT Ae SE EI SE ee ee EE SS Af A ST ce <P SS ey tee eres 
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MITRE encounter classes: 2,12 Date processed: 6/22/94 


Based on FAA Technical Center data of : 3/25/94 All TCAS Responding 
Failure : separation at CPA <= 100 ft based on simulation truth 
Ratio threshold (**) = 2.00 Significance threshold (>>) = 1.0 % 
Table 2.3 = Percent of unresolved failures 
[ 6.02 | 6.04 | 6.04A | 6.02 / | 6.02 / | 6.04 / | 
| only | only | only | 6.04 | 6.04A | 6.04A | 
| | *k* | * x xk | xx ** } 
TCAS-TCAS | 0.000 | 0.579 | 0.579 | 0.116 | 0.116 | 0.579 | 
| ee PP | ee D> | | 
One Mode C 0.231 | 1.620 | 1.520 | ———--——- | ---- —-———-~— | 
Table 2.4 ~ Percent of induced failures 
{ 6.02 | 6:04 | 6.044 | 6.02 / | 6.02 / | 6.04 / | 
| only | only | only | 6.04 | 6.04A | 6.04A | 
| | ee >| Ee Oo? | | | BeOS. * | 
TCAS-TCAS | 0.396 | 5 ey fe lbs came 1.715: | 0.594 | 0.594 | 1.715 } 
| | | . | | | | 
One Mode C | 8.641 | 7.685 | 7.685 | Sse of) JSS | ae -| 


eS ape gS ee ate ES -S-S G e Ge DD SGA SD SMND LiqD Meee ei A Gi Eat GA GAP: TUS I A NY OT SS SD SD AA ND ie iP GA wath GUN CS ME TE NY SN TY ee SD cD <ee-coh eentshas ce dessa stm rtirs SrA WS: SONAL: SE stem 


Table 12.3 _ Percent of unresolved failures 
| 6.02 | 6.04 | 6.04A | 6.02 / | 6.02 / |] 6.04 / | 
| only |! = only jf only | 6.04 | 6.04A | 6.04A | 
| | | | | | | | 
TCAS-TCAS | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 
| | | | i | | 
One Mode C | 0.000 | 0.000 | 0.000 | Se ae eres | 


a ES EE ES SS SS AY NY ES LE TE SS ST SS VT VN GMMiAIArASTO: Ce ARE ES EE OES i AS I SE TS TS a A i ats oe tte cr 


Table 12.4 _ Percent of induced failures 
| 6.02 | 6.04 [ 6.040 | 6.02 / | 6.02 / | 6.04 / | 
| only | only | only | 6.04 | 6.04A | 6.04A | 
a ae — Ley 
TCAS-TCAS | 0.000 | 0.046 | 0.046 | 0.000 | 0.000 | 0.046 | 
| | | | | | | 
One Mode C | 0.465 | 0.604 | 0.604 | ----- | ----— | ————— | 


ele Se ES ED ES A ll SE eS EE RS cin ine NS ES TE TS SS ST SS A EN A A ee a SS TS TS TE 
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MITRE encounter classes: 3,13 Date processed: 6/20/94 
Based on FAA Technical Center data of : 3/25/94 All TCAS Responding 
Failure : separation at CPA <= 100 ft based on simulation truth 


Ratio threshold (**) = 2.00 Significance threshold (>>) = 1.0 % 
Table ko ee = Percent of unresolved failures 

| 6.02 | 6.04 | 6.04A | 6.02 / | 6.02 / | 6.04 / | 

| only | only | only | 6.04 | 6.04A | 6.04A | 

| | | | | f 

TCAS-TCAS | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 

| | | | 

One Mode C 2.310 | 4.484 | 4.484 | ----- | ———~—— | -—-—-—— | 

Table 3.4 aa Percent of induced failures 

| 6.02 | 6.04 | 6.044 | 6.02 / | 6.02 / | 6.04 / | 

| only | only | only | 6.04 | 6.04A | 6.04A | 

| | | | | | 

TCAS~-TCAS | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 

| | , | | | 

One Mode C | 0.000 | 0.000 | 0.000 | SSS a= a Se 4 


a Pe Se alee ee he a se ee a D SY GE ES ee ED ee A rg egy er ere rere ee ee ih ST TD cetyl i Er A ED SD Si i lee a i LS LS eS a TS 


Table 13.3 = Percent of unresolved failures 
6.02 | 6.04 | 6.04A | 6.02 / 1 6.02 / | 6.04 / | 
| only | only | only | 6.04 | 6.04A | 6.04A | 
| | | | | | | 
TCAS-TCAS | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 
| | | | | | 
One Mode C | 0.781 | 0.781 | 0.781 | See - SSS. 


ere Cre ve me cere eee ie ei aE ED ce lle NE NS AS HE Ie i SS A a SS TS aie detaler ARN OE Te Tr Se srl eee eee ee ee ee i es ee ee 


Table 13.4 - Percent of induced failures 
i 6.02 | 6.04 | 6.04A | 6.02 / | 6.02 / } 6.04 / | 
| only | only | only | 6.04 | 6.04A | 6.04A | 
| | x* | * * a kk { x«* [ 
TCAS—-TCAS [ 0.000 | 0.467 | 0.089 | 0.178 | 0.089 | 0.234 | 
7 | => | aa | j | | 
One Mode C | 0.178 | 0.823 | 0.667 | —- | =| SSeS | 


A en re an eee A SE PN OG ngs Me OR MY SAE SP AAS SE i Hi Se LI SS Sia wii NL A A ND ee A I EE A SS St LS Sh cL ED selmi A SS PP 
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MITRE encounter classes: 4,14 Date processed: 6/22/94 
Based on FAA Technical Center data of : 3/25/94 All TCAS Responding 
Failure : separation at CPA <= 100 ft based on simulation truth 


Ratio threshold (**) = 2.00 Significance threshold (>>) = 1.0 
Table 4.3 _ Percent of unresolved failures 
| 6.02 | 6.04 | 6.04A | 6.02 / | 6.02 / | 6.04 / | 
| only | only | only | 6.04 | 6.04A | 6.04A | 
| | 
TCAS-TCAS | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 
| | | | | | | 
~ One Mode C | 6.000 } 0.000 | 0.000 | ————— | —--—--~ f 0 eee { 
Table 4.4 = Percent of induced failures 
6.02 | 6.04 | 6.04A | 6.02 / | 6.02 / |] 6.04 / | 
| only | only | only | 6.04 | 6.04A | 6.04A | 
| | | | | | 
TCAS-TCAS | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 
| | bots | | 
One Mode C 0.000 | 0.329 | 0.000 | ee ol — =| ae | 


Table 14.3 _ Percent of unresolved failures 

6.02 | 6.04 | 6.04A 1 6.02 / | 6.02 / | 6.04 / | 

| only | only | only | 6.04 | 6.04A | 6.04A | 

| | | 
TCAS-TCAS i 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 


GE A eh Ue hr en Hs er err et er ne erg re 


| | | | | 
One Mode C | 0.000 | 0.000 | 0.000 | SS === | 


Table 14.4 _ Percent of induced failures 
| 6.02 | 6.04 | 6.04A | 6.02 / | 6.02 / {| 6.04 / { 
| only | only | only | 6.04 | 6.04A | 6.04A | 
| | 
TCAS-TCAS | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 
| | | | | | 
One Mode C | 0.000 | 0.000 | 0.000 | see [0 eee = | 


— os eee EL A LS A SD ee ee SR SSS A “ED nth EE ES NS TT i SAAS AE SE chy ME SEES Ser LS ee ee aS ES EY LE SED RS ED AE SE A hein “eke 
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MITRE encounter classes: 5,15 Date processed: 6/20/94 
Based on FAA Technical Center data of : 3/25/94 All TCAS Responding 
Failure : separation at CPA <= 100 ft based on simulation truth 
Ratio threshold (**) = 2.00 Significance threshold (>>) = 1.0 % 
Table uo = Percent of cnresolved failures 
| 6.02 | 6.04 | 6.04A | 6.02 / | 6.02 / | 6.04 / | 
only | only | only | 6.04 | 6.04A | 6.04A | 
| | | | | 
TCAS—-TCAS | 0.000 | 0.000 | 0.000 } 0.000 | 0.000 | 0.000 | 
: | | | | | 
One Mode C | 4.367 | 6.076 | 621359 === C= = 
Table 5.4 _ Percent of induced failures 
6.02 | 6.04 | 6.044 | 6.02 / | 6.02 / | 6.04 / | 
| only | only | only | 6.04 | 6.04A | 6.04A | 
| ae ne | | | ae | 
TCAS~TCAS | 0.053 | 0.347 | 0.347 | 0.107 | 0.107 | 0.347 | 
| | | , | | | | 
One Mode C | 2.885 | 3.632. "| 3.566 | wena fo ae == | 


ener ee Ps MAN ee A OD EE SS Oe Se A ee eS TS a oS a A eS < <-r-ctiry YA <tear-ear sires 


Table 15.3 -_ Percent of unresolved failures 
| 6.02 | 6.04 | 6.04A | 6.02 / {| 6.02 / | 6.04 / | 
[ only | only | only | 6.04 | 6.04A | 6.04A | 


| | | | | | | 
TCAS-TCAS 1 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 


ee SS SS RS ce i densi OD OY ES A A SY VS cy centers eile Aas ee Ae i A ee eT TS PS A Ae A ci Le TT 


One Mode C | 18.919 | 17.568 { 16.892 | =| | SSSes | ===>: | 
Table 15.4 _ Percent of induced failures 
| 6.02 | 6.04 | 6.04A | 6.02 / | 6.02 / | 6.04 / | 
| only | only | only | 6.04 | 6.04A | 6.04A | 
| | x * * * xx ** 25 [ 
TCAS~TCAS | 0.000 | 0.972 | 0.729 | 0.365 | 0.191 | 0.903 | 
| | | | | | 
One Mode C [ 0.556 | 0.313 | 0.521 | meee hayes ee | 


EE A A ED I A i A A A ee i A A SS SS i A A A ST A SS A A A A A A Ve SS PE SS IS SS HD Al ah sieler a etn wiki Se SL RED PPP Ppa weeny AED whey Ae, 
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MITRE encounter classes: 6,16 Date processed: 6/24/94 


Based on FAA Technical Center data of : 3/25/94 +All TCAS Responding 
Failure : separation at CPA <= 100 ft based on simulation truth 
Ratio threshold (**) = 2.00 Significance threshold (>>) = 1.0 &% 
Table 6.3 * Percent of unresolved failures 
| 6.02 | 6.04 | 6.04A | 6.02 / | 6.02 / | 6.04 / | 
| only | only | only | 6.04 | 6.04A | 6.04A | 
_ | | k* | ** { xk *k | * * | ** 4 
TCAS~TCAS | 0.000 | 0.289 | 0.810 | 0.116 | 0.231 | 0.492 | 
| we ee | | | | | | 
One Mode C | 3.241 | 7.350 | 934998 . e= [.  : "aeeeteess | 0 eee | 
Table 6.4 = Percent of induced failures 
6.02 | 6.04 | 6.04A | 6.02 / | 6.02 / | 6.04 / | 
| only | only | only | 6.04 | 6.04A | 6.04A | 
aig’ | | | | 
TCAS-TCAS 0.379 | 0.813 | 0.163 | 0.494 | 0.264 | 0.433 | 
| | | | | | | 
One Mode C | 0.813 | 1.151 | 1.002 | --- _ SS=—— [ 0 eee 
Table 16.3 = Percent of unresolved failures 
6.02 | 6.04 | 6.044 | 6.02 / | 6.02 / | 6.04 / | 
| only | only | only | 6.04 | 6.04A | 6.04A | 
| | | | | | 
TCAS-TCAS 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 
| | | 
One Mode C | 0.000 | 0.000 | 0.000 | Pere wi | teen | -——-—— | 
Table 16.4 = Percent of induced failures 
| 6.02 | 6.04 | 6.044 | 6.02 / | 6.02 / | 6.04 / | 
| only | only | only | 6.04 | 6.04A | 6.04A | 
| | | | 
TCAS-TCAS { 0.503 | 0.771 | 0.034 | 0.519 | 0.218 | 0.235 | 
| | | | | | 
One Mode C | 0.469 | 0.905 | 0.670 | ———— SSS J 0 eee 


SE A A A A i ciel EE A EE ES ein Sie i I cei AA i OS ED SE SA i A i I LD aki ae i OO A SS EE A a nhl a i A LY A iS SD SY SE nly Sem SEY 
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MITRE encounter classes: 7,17 Date processed: 6/24/94 
Based on FAA Technical Center data of : 3/25/94 All TCAS Responding 
Failure : separation at CPA <= 100 ft based on simulation truth 
Ratio threshold (**) = 2.00 Significance threshold (>>) = 1.0 % 
Table 13 = Percent of unresolved failures 
| 6.02 | 6.04 | 6.044 | 6.02 / {| 6.02 / | 6.04 / | 
only | only | only | 6.04 | 6.04A | 6.04A | 
| | i | id | oar t 
TCAS-TCAS | 0.000 | 0.166 | 0.166 | 0.000 | 0.000 | 0.166 | 
| | | | | 
One Mode C | 4.760 | 8.940 | 8.982 | See, ° =Se— | 
Table 7.4 _ Percent of induced failures 
| 6.02 | 6.04 | 6.04A | 6.02 / | 6.02 / |] 6.04 / | 
| only | only | only | 6.04 | 6.04A | 6.04A | 
| | aa of | | | 
TCAS-TCAS | 0.971 | 1.912 | 1.962 | 1.337 | 12357 | 1.937 | 
| | | | 
‘One Mode C | 9.371 | 9.672 | 9.852 | Se) ). ee | 


NS et er EY IS CS I SS A Hail eS SS NS IS A SS Chee Sere cin ey ei i I AS ie Ce i A a ED Ae SS SS SSE SE amare AGS Ae A: SE RY SERA Sr A 


Table 17.3 _ Percent of unresolved failures 
{ 6.02 | 6.04 | 6.04A | 6.02 / | 6.02 / | 6.04 / | 
| only | only | only | 6.04 | 6.04A | 6.04A | 


LE LE eS ES TS SS SS SS a I Pil A EY a ES ES ce A SE ie te SS A SS ANS Ale aA a i Sem Hit Siete Cin GieiO Sy SE SERED 


| | | | | | 
TCAS-TCAS | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 


SE EO Te itil canals Ly A OS OS A A i A SS SS HY a iY PS i LS SP SD A AD Ae SAN Ae A SP SAG: OE: SE S-DSRS sn GE SE 


| | | | | | | 


One Mode C | 20.455 | 13.068 | 13.068 J} -———— | ———-— J ----- | 
Table 17.4 ~ Percent of induced failures 

6.02 | 6.04 | 6.040 | 6.02 / | 6.02 / | 6.04 / | 

| only | only | only | 6.04 | 6.044 | 6.04A | 

| i. ae i | a ae 

TCAS-TCAS | 0.090 | 0.377 | 0.252 | 0.099 | 0.090 | 0.297 | 

| | | + | *% | | | | 

One Mode C l 0.000 | 0.485 | 0.557 | cm} —-——— (oat | 


SE A A DS lle A i A aie Vie i ES ES SD Se ay ET A EE SS OOD PE: ik el SS SE SD GS GY SS SVEN LL SS NS eel A TES ES A Se Te A A ie A i SE 
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SS 


MITRE encounter classes: 8,18 Date processed: 6/25/94 
Based on FAA Technical Center data of : 3/25/94 All TCAS Responding 
Failure : separation at CPA <= 100 ft based on simulation truth | 
Ratio threshold (**) = 2.00 Significance threshold (>>) = 1.0 % 
Table 8.3 = Percent of unresolved failures 
| 6.02 | 6.04 | 6.04A | 6.02 / | 6.02 / ] 6.04 / | 
| only | only | only | 6.04 | 6.04A | 6.04A | 
| | **x >> | kk >> | ** | ** | **x >> 
TCAS-TCAS | 0.000 | 1.157 | de LT: j)| 0.424 | 0.424 | 1.157 | 
| ae an ** >> | | | | 
One Mode C 1.813 | 6.713 | 6.250 | Sa if) | Sea 1 (Sees | 
; Table 8.4 7 Percent of induced failures 
6.02 | 6.04 | 6.04A | 6.02 / | 6.02 / | 6.04 / | 
only | only | only | 6.04 | 6.04A | 6.04A | 
| | kk. >> | x* >> | x«** >> | xk >> | xk >> | 
TCAS-TCAS | 0.378 | 2.031 | 1.872 | 1.016 | 1.006 | 1.946 | 
| | | | | 
One Mode C | 6.521 | 6.521 | 6.601 | -—----—- | —-—-—-—— | -—---— | 
Table 18.3 _ Percent of unresolved failures 
| 6.02 | 6.04 | 6.040 | 6.02 / | 6.02 / | 6.04 / | 
only | only | only | 6.04 | 6.04A | 6.04A | 
| | | 
TCAS-TCAS | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 
| | | | | | 
One Mode C | 0.000 | 0.000 | 02000") ====— : === | Sa 
Table 18.4 = Percent of induced failures 
: | 6.02 | 6.04 | 6.04A | 6.02 / | 6.02 / | 6.04 / | 
| only | only | only | 6.04 | 6.04A | 6.04A | 
| | ae | | 
- TCAS-TCAS | 0.254 | 0.527 | 0.309 | 0.381 | 0.227 | 0.445 | 
| | | | | 
One Mode C | 1.216 | 2.324 | 1.634 | ----- }  —---— | ---- | 
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MITRE encounter classes: 
Based on FAA Technical Center data of : 


9, 


19 


Date processed: 6/23/94 


3/25/94 All TCAS Responding 


Failure : separation at CPA <= 100 ft based on simulation truth 
Ratio threshold (**) = 


Table 


2.00 


Significance threshold (>>) = 1.0 % 


Percent of unresolved failures 


6.04A | 6.02 / | 6.02 / | 6.04 / } 


RE iets FE ES ED ES ED SY OS OS CA AS SS oY Ro ce ee ee i ST TL Sr rE NS SL eh SD ee A I SE SE i i SS A TS 


ee SE GE SD ED EE ES i SS A A A A NS ee ID RS cee SY ee re cee eke Rr 8S EE A ED SD EE CD cl ES YE TS EE EE ST EY EE Seem i AA er mired ceefe elie em commis. 


only | 6.04 | 6.04A | 6.04A | 

| | ) oo | 
0.000 | 0.000 | 0.000 | 0.043 | 
tt >> | | ! | 
6.822 | -—-— | ---- | -—-— | 


een ne re re ere Cr ee crt eee te FE RD ce ce ele Ae i ES NS SS A cE EY EE a Sr ated iS lS EE LS a A Lh ce wwe ier we SE stvatint wink <aSet Senly <AT LY SS LY VS <Vle  se Ceeth <eer 


Percent of induced failures 


6.04A | 6.02 / | 6.02 / | 6.04 / | 


re ee caret Sheed SD ED A A TS A SS RD he aS te EE OT EE Ni A eT te i ini he A A EP A a a i a A A a a Le ae rl LS Li I A LS TS LS a STS 


TCAS~TCAS 


ee cr re cs A tee ee eg cc deletes eter rire Atria ee ls I SE 


One Mode C 


| 0.017 


| 
| 0.155 


0.224 


x* 


0.430 


only | 6.04 | 6.04A | 6.04A | 
ok | kk l i | 
0.310 | 0.034 | 0.043 | 0.215: | 


ee Od he EE ES A A A Li A ele aed ia AS AS A A ST SS shee ii <r ete SN Se SA ce 


| | | 
O2i21) | | Sar i =a | Soo 


Ne Ey EP i A at a i I A A iT OE SS CS ee aS a LT I i wir es A a SS VT wer er <n erly cali seSaies Gmirien wants SS AS SS SS a A LY 


xx >> 


Percent of unresolved failures 


6.04A | 6.02 / | 6.02 / | 6.04 / | 


only | 6.04 | 6.04A | 6.04A | 

| | | | 
0.000 | 0.000 | 0.000 | 0.000 | 
ieee call | | | 
6.491 | ——- | ---— J oa 


6.04A | 6.02 / | 6.02 / | 6.04 / | 


A SS ES A A SE SS LS A A A A a A A ce oe amie GOA CT A A A NS aS i A A AS A A SS A a i eS Aa lh ins et a Te a A SS A LS SR 


PEO lee EE AE: ED ll SS SS TE A eS A lle I A A ST A A A A EE SS a Sei iD rE I i > A A A Ts A i A A A A A SS 


only | 6.04 | 6.04A | 6.04A | 
| | | | 
0.449 | 2.601 | 1.503 | 1.753 | 
| | | | 
Loot. || SSS= b, See ees | 
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APPENDIX F 


NMACs AS A FUNCTION OF PARAMETER VALUES 
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APPENDIX H 
CAS THRESHOLDS, LAYERS, AND SENSITIVITY LEVELS! 


i Layer4 950/740 
(Also SL 7} TA altitude threshold = 1200’ 
ere f Layer3 850/640 ‘TA altitude threshold = 1200” 
SL7 TAU=#{35/48s 
§ DMOD-1.1 
20,000° MSL - 
s Layer2 750/500 
| SLE TAU=30/45s 
: | OMOD«.8 
ned Met | Layer 1 750/400 
SL5 TAU«j25/40s 
SL4 TAUm20/35s 
DMOD«.35 


5,000' MSL | 


2350' AGL "SL 2 TAUS Dos 


180" AGL : “intruders Geclared on ground i | ip 


AS , 
AGL and below TCAS inhibits INCREASE RSE on Bs RAs 
1100 (£100) AGL and below TCAS inhibits DESCEND RAs 
$00 (+100) AGL and below TCAS inhibits all RAs and AURALs 


Thresholds for Logic Versions 6.02 and 6.02 


Layer6 800/700 


(Also SL 7) TA altitude threshold = 1200° 
30,000' MSL J — 


ayer 00/600 ; altitude threshold = 850" _ 
SL7 TAU«VT30/35/48s 


DMOD-«1.1 
Layer 4 600/400 _ 
SL6 TAU=VT22/30/45s 
DMOD-.8 
Layer3 600/350 
SL5 TAUaVT20/25: 5s 
; DMOD-«.55 
5.000 MSL I SanO 
SL4 TAU=VT18/20/30s 


20,000° MSL 


10,000° MSL 


f DMOD=a.35 
2350" AGL s 6layert 600/300 
SL3 TAUnVT15/15/25s 
DMO0=«.2 
SL2 TAU= /20s 
7 380° AGL I= me 


. : intruders declared on ground. 7 2 
1700 (£50) AGL and below CAS checks for intruders on ground 
1450 AGL and below TCAS inhibits INCREASE DESCEN 


1100 (+100) AGL and below TCAS inhibits DESCEND RAs 
1000 (+ 100).AGL and below TCAS inhibits all RAs and AURALs 


Thresholds for Logic Versions 6.04 and 6.04a 


1 Bradley, Suzanne, “Simulation Test and Evaluation of TCAS II Logic Version 6.04." The MITRE 


Corporation, McLean, VA, MTR 92W0000103, July 1992. 
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APPENDIX I 


PERFORMANCE STATISTICS OUTPUTS 
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MITRE encounter classes: 0,10 Date processed: 6/23/94 
Based on FAA Technical Center data of: 6/20/94 
Total TCAS-TCAS runs for both points of view : 3012 
Total incorrectly labelled RAs : 12 
Class 0 TCAS —- TCAS Both Responding 
| 6.02 | 6.04 | 6.048 | 6.02 / | 6.02 / | 6.04 / 
| only j} only | only 6.04 | 6.04A | 6.04A 
RAs / | | 
runs (3) | 100.00] 100.00} 100.00] 100.00] 100.00] 100.00| 


LS LS TE al YS A SO ED ee Pee I SPY PM SO UNE: dem SE: i he ELL LS LS LS TT SS A Ye AY A TO SH AS SY HS SAS RS ett SS Gee SEND: wer ee 


RAS (%) | 0.00] ~ 0.00 0.00| 0.00} 0.00] 0.00| 


a a eee ee A cS I ES Ye SS SS Ph ESPN: A AU GH NED CH? ERNND SEES stm nme euge aps stg mame Se ee ee i i ee ee ee ee 


Crossing RAs/| | | | | | 
runs (3) | 0.00] 0.00] 0.00| 0.00] 0.00| 0.00{ 


LE LE LD SE hy ES AR SE Me GR EY <a etiam LE TS eS A TE A ie A A SE SEAL SS ED Sere tie SS SAG: SL EE ES LE ee SS SSD SE SS Pr MAE eve 


Cr. RA NMACs/]- | { | | 
cross RAs (3%) | 0.00} 0.00] 0.00] 0.00] 0.00| 0.00 


Ae Oe ee ee ee ee 


Cr. RA NMACs/ | | | | 


LE Re ed TD PS Sh eA Se ES COVED GE LE AS Tl A A LS SE NS Gas SPIT SCN dents ENS VAS deh EY Seem 


NMACs* (3) | 0.00] 0.00] 0.00} 0.00] 0.00] 0.00] 
NMACs* / | | | | | | 
runs (3) | 0.00| . 0.00] 0.00| 0.00] 0.00] 0.00] 


Avg warning | | {- | I | 
time** (sec) | 25.75] 22.75] 22.75]{ 25.75 | 25.75] 22.75] 


EE SS TT SS A er a LN Cais SE AD LLL Le LS A A AD ST SE AS TT SE emia iY SOY SI SA SP SP PE SPAY GD SY NED chm MENS SEEN inter exe FS A i Se a a ec 


Avg alt sep | | | | | | 
at CPA* (ft) | 734.39| 662.25 | 662.25 | 710.46] 710.46] 662.25] 


LT ST AY SY A TD ST wh Se SS SRS SS SD GA PEAS SPE tne SP HU eS sh eh wrap sey em ae Ce a als A GS SS aie Cay SANE seni: Go GEO Gime: ae 


Class 10 TCAS —- TCAS Both Responding 

| 6.02 | 6.04 | 6.044 { 6.02 / | 6.02 / | 6.04 / 

| only |. only | only { 6.04 | 6.04A | 6.04A 
RAs/ | | | | | | | 
runs (3%) | 90.84] 63.64 | 63.64 75.91 75.914 63 .64| 


Se A SS A YS I A SY RS Se nem ne nt mp es wiv nas nee use eure ee ene EE el i ED OD OD GE 


Crossing RAs/| I | | | | | 
RAs (%) | 0.00] 0.00] 0.00| 0.00| 0.00] 0.00] 


LL ST TE SS AT AY ET NT A LE LL SP SP SD oh GAAS GSS SEPEED SEED pp) <ENUES AENE cios-. 


SE ES A A A SN eS SiS CNS ND Li RD EY ce SS ag i es ST 


Crossing RAs/|] | | | | | | 
runs (%) | 0.00} 0.00| 0.00{ 0.00] 0.00] 0.00] 


LS SE Le SY NS PSD SD MP NUP ERED SE aro CORED Gh GR SE ED tn ints ee enusD~epes cusses ey es execs eres eae LE SS SS SE A SA Pe i SS SP SE PN A RD SE ees SD 


Cr. RA NMACs/| | | | | | 


cross RAs (3%) | 0.00] 0.00] 0.00| 0.00] 0.00] 0.00] 
Cr. RA NMACs/ | ; | | | | 
NMACs* (3) | 0.00| 0.00] 0.00|{. 0.00] 0.00} 0.00] 
NMACs*/ | | { | | | 
runs (3) | 0.00] 0.00 0.00| 0.00| 0.00] 0.00] 
Avg warning (| { { { { [ { 
time** (sec) | 22.50 20.76] 20.76] 22.87] 22.87] 20.76| 
Avg alt sep | 4 | | | | 
at CPA* (£t) | 747.13] 672.11] 672.11] 720.531 720.53] 672.11 


NMACS and average alt. sep. at CPA are based on simulation truth 
““ Average warning time includes negative times (ie, RA occurs after CPA) 
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MITRE encounter classes: 1,11 Date processed: 6/23/94 
Based on FAA Technical Center data of: 6/20/94 


Total TCAS-TCAS runs for both points of view : 9044 
Total incorrectly labelled RAs : 28 

Class 1 TCAS — TCAS Both Responding 

[| 6.02 | 6.04 {| 6.040 | 6.02/11 6.02/14 6.04 / 

| only 1 only | only | 6.04 | 6.04A | 6.044 
RAs / | | | | | { | 
runs (%) | 100.00 96.28] 96.28 | 96.28 | 96.41] 96.28 


ie oe eee ee ee oo SE SS SS TT PN LO SLT SS EY SD P-GP DOS PLS SE i OE sere EP eA trex eran ce Se A Ee er FE a TS A A ee ets ES ED AN Mil SE 


| 
RAS (%) | 5.85| 12.43 | 9.25 | 13.40] 9.52 | 10.84| 


ES i: a SS SE SE ister co Ee LD A PCD SA ial IS Pe GE aia? a EL SY CS SR CS SID PLD ch HA ir qe te NS end Se Se rere che ene cet mS 


Crossing RAs/| | | | | 
runs (3) | 9.85| 11.97 | 8.91 | 12.90] 9.18] 10.44] 


Cr. RA NMACs/ | [ | | | 


cross RAs (3%) | 0.00| 0.00] 0.00] 0.00] 0.00] 0.00] 
Cr. RA NMACs/| | | | | i | 
NMACS* (%) | 0.00] 0.00] 0.00] 0.00] 0.00] 0.00] 
NMACSs*/ | | | | | l 
runs (%) | 0.00| 0.00] 0.00] 0.00] 0.00] 0.00] 


SE YS SPE SOME SD EP Sep it ETD QU exe use mame OS SE ele a Ea YS AA GS SP A SP a skis ED an diay CE ere ED SS fo 


Avg warning | | | | 
time** (sec) | 22.62 | 16.70] 17.14| 20.78] 21.20| 16.88 


SS SS TS TS NS A EP SP ED SND SRY UD envy er Ge ttn wees xan same ene LLL A A AE LS YE SD GR A SPI derve SEE ED 


Avg alt sep | | { | 
at CPA* (ft) | 929.10} 758.81] 763.20 845.15] 845.88 | 760.82 | 


ES SL HY LL SVT SRS DS SEY SE ORY SEY VR RS SED SEED GSC ate cppr cece snerer we LIL TS Ll AL SE fa i Se GP MS NED Senne MEP SsED—EhinS seu ae: 


A SE EE 


> SD ay A wet 


Class 11 TCAS - TCAS Both Responding 

| 6.02 { 6.04 | 6.04A | 6.02 / | 6.02 / | 6.04 / 

| only { only | only | 6.04 | 6.04A | 6.04A 
RAs / | | | | | | | 
runs (%) | 100.00f 59.38] 99.38] 74.90] 74.90| 59.38] 


SE a SE AD ED de ede CE LL CY ah ere a Puss ee cpt enn cs ety op ene 


Crossing RAs/| | | | | | | 
RAS (%) | 0.00| 0.00] 0.00] 0.00] 0.00[ 0.00| 


ah AD a SP ey EN iat Sicie GPuN sides YeEPE SERA Se ES ATED alee SS SU GE ED SS 


Crossing RAs/| | | | _f 
runs (%) | 0.00| 0.00} 0.00] 0.00| 0.00! 0.00] 


LS A AS NL LS AY AS ED I Ee SG A SS TE Yl EE SS SP A SD ND YE GE 2 LD OP al eS SY TE Ai SD ee SAD aN ES ey a i Se See Se > ee ee 


Cr. RA NMACs/| eo | | 


cross RAs (3%) | 0.00] 0.00[ 0.00| 0.00] 0.00] 0.00| 
Cr. RA NMACSs/ | | { | | | | 
NMACs* (%) | 0.00{ 0.00} 0.00} 0.00] 0.00] 0.00] 
NMACs* / | | | | | I { 
runs (3) | 0.00] 0.00] 0.00] — 0.00} 0.00] 0.00| 
Avg warning | | | [ | i { 
time** (sec) | 14.47{ 10.76] 10.76] 13.95] 13.95] 10.76{ 
Avg alt sep | | | | | | | 
at CPA* (£t){ 737.53] 666.19 666.19] 707 .56| 707.56] 666.19]| 


NMACS and average alt. sep. at CPA are based on Simulation truth 
** Average warning time includes negative times (ie, RA occurs after CPA) 
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MITRE encounter classes: 2,12 Date processed: 6/23/94 
Based on FAA Technical Center data of: 6/20/94 
Total TCAS-TCAS runs for both points of view : 108424 


Total incorrectly labelled RAs : 440 

Class 2 TCAS ~ TCAS Both Responding 

| 6.02 | 6.04 | 6.04A {| 6.02 / | 6.02 / | 6.04 / 

[ only | only | only | 6.04 | 6.04A | 6.04A 
RAs / | | | | | | | 
runs (%) | 100.00] 99.45| 99.45 | 98.90| 98.90] 99.45| 


LS Yn Scr Dow py ey erin rp es = es se ee ile See Gee ee Gey ey eee ES Gee Gee doe 


Crossing RAs/| | | | | | 


runs (3) { O.511 © 2.27] 2.31] 0.53] 0.53] 2.29] 
Cr. RA NMACs/]- | | | | | | 
cross RAs (&){ 0.00] 1.13] 1.11] 0.00] 0.00] 1.12| 
Cr. RA NMACS/| { | | | { [ 
NMACs* (%) | 0.00] 1.75] 1.75| 0.00| 0.00] 1.75] 
NMACs*/ | | | | | { 
runs (%) | 0.31} 1.46] 1.46] 0.49] 0.49] 1.46} 


a ee ee ee ee ee ee et ey ee LE LS SL SS SD SS ND er Dy ete Gr eee nae enis reeset wer ex eer eer eeere LE PE LS AS Reve i eS SE SE we SN MEAD ci 


Avg warning | | | | | 
time** (sec) | 19.36 15.88 | 15.89] 18.35] 18.35] 15.88 


LILLE ST ST Sa iat SN AAD AD MEN emi TY A A er OS ED De GD ir cerns te ee se ys eee OP ee ee ee ee eee oD eed ce 


Avg alt sep | | | | | | | 
at CPA* (ft) | 691.50] 607.19] 607.17] 651.61] 651.61] 607.18] 


LE AS LS SS YES Le SD LS SPRAY SS a HNN a SE EP A a Sea cial ED Gi A -ieets Cee eS ED a RS SS A OT GD SEE GD SPE ERA ME PY Se UT SS ND at A AD: ER GE PE sk GR ee ER Geet ee a ee ee 


Class 12 TCAS - TCAS Both Responding 

| 6.02 | 6.04 | 6.04A {| 6.02 / | 6.02 / | 6.04 / 

| only {| only {| only | 6.04 | 6.04A | 6.04A 
RAs/ | l dl | | 
runs (3) | 99.95| 73.58 | 73.58 | 85.24| 85.24| 73.58] 


te ey re ey ree ee ee ee ee SR ne Pe Nt ee tre i ie in ae peal fg 


Crossing RAs/| | | | { | | | 
RAS (%) | 0.28] 0.38 | 0.38 |- 0.33] 0.33] 0.38] 


LS SS PS SD RAD SN SS iD TF OS AS TP SP AP Py GED SD Se SS MED PE GD de eS A YP CT PCR ED ME seme QE LLL LE Cr A SN lS SH EE SE Pee ME GOMER fe me a) Ae Coe ey 


Crossing RASs/| | | | | 


runs (3) | 0.28] 0.28 | 0.28] 0.29] 0.29] 0.28] 
Cr. RA NMACs/| | | [ | | 
Cross RAS (5%) } 0.00] 8.33] 8.33] 0.00] 0.00] 8.33] 
Cr. RA NMACs/ | | | 
NMACs* (3) | 0.00] 50.00] 50.00] 0.00 0.00] 50.00] 
NMACs*/ | | | | | { 
runs (3) | 0.00| 0.05] 0.05| 0.00 0.00{ 0.05] 


FS ee ee De ee Ee ees A Ne YY Se tM ce Me ey errs ap ae LLL ST TS Cn SS i Mer SE GA OS) cD A CE ED ey SS ED Cy Mele SE GE 


Avg warning | | | | | | | 
time** (sec) | 15.80] 15.10] 15.10] 16.67 | 16.67] 15.10{ 


FE ee A A a en ee ee ne 


Avg alt sep | | | | | | 
at CPA* (ft) | 787.82] 732.04| 732.044 768.711 768.71) 732.04 | 


a A A Se i me ot ee — <2 se 


SE ee eS ED ee eee Se EY SEED ey ET teuie ime ES 


— ee Se ee ee ee 


_NMACs and average alt. sep. at CPA are based on simulation truth 
*“* Average warning time includes negative times (ie, RA occurs after CPA) 
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MITRE encounter classes: 3,13 Date processed: 6/21/94 
Based on FAA Technical Center data of: 6/20/94 
Total TCAS-TCAS runs for both points of view : 139726 


Total incorrectly labelled RAs : 242 

Class 3 TCAS — TCAS Both Responding 

| 6.02 1 6.04 | 6.04A | 6.02 / | 6.02 / | 6.04 / 

| only | only f only | 6.04 | 6.04A | 6.04A 
RAs / | | | | | | | 
runs | (%) | 83.48 | 70.75] 70.75| 77 49{ 77.49 70.75] 


on oe ee ee ee ee oe EL LE TS ee eT Li Sh SY SO Neier MNS eed <P Se EP eet Cee eS ES ES We EE eee de ED 2 eS re LS A A DT AE A A nes StS GD GSS ewiove SnD eee eth SE rahe CE See Ae TE emi 


RAS (3) | 11.86] 13.36| 10.72] 13.70] 10.95| 12.04] 


ee NE LE en A NS EY SD LLORES I A D  PD SERA GD GGUS UEP femme nex anes FS LS SS iS TS A I eee a OE ee ee ee ree a rei dis OE de 


runs (3) | 9.30 | 9.45 | 7.58] 10.62 | 8.48 | 8.52 | 


cross RAs (%) | 0.00] 0.00! 0.00] 0.00 0.00} 0.00] 


SEEPS SL SD AS Se EN NE SE ity Se re LES SS A SPY SEE ED dit calienly- FREAD Ge 


Cr. RA NMACs/| | { 


Fy PD Sie RE eee er te eee eet tee RS ED Rielle TED A AS TEE ed EP eee 


NMACs* (%) | 0.00] 0.00] 0.00] 0.00! 0.00} 0.00] 
NMACs* / | { | | | | 
runs (%) | 0.00] 0.00} 0.00] 0.00| 0.00] 0.00] 


SSE AS a ee EE ED eS SD ee SP ED eG Qe ee ee Ae mr A et we ri a ee ep 


Avg warning | i | | [ | | 
time** (sec) | 17.98] 16.70] 17.07] 17.70] 18.02] 16.82 | 


— a eS tS A ec ee ss neo es er er een ers cht OS I I che I HP NR NED emt ES 


Avg alt sep | | | | | | | 
at CPA* (ft)! 798.99{ 720.501 728.55] 765.50! 770.361 721.87] 


A a SS A Sr et Se ery pr ee eo ee op ee er er eer ee EP Cee ey ee ee ee eee ee ee 


Class 13 TCAS — TCAS Both Responding 

| 6.02 | 6.04 [ 6.04A | 6.02 / | 6.02 / | 6.04 / 

| only | only | only | 6.04 | 6.04A | 6.04A 
RAs/ | | [ | | I 
runs (%) | 76.72] 59.20| 599.35 | 69.91 | 70.05] 59.22| 


—_ao_, pa ar eee ee rn ee eh 


Crossing RAs/| | | | | | 
RAS (%) | 15.86{ 19.23) 14.52| 17.76{ 14.87] 16.82] 


LP a Re ee NS SA KL ATED OVEN wich te Ge OD SE RS a SS Ge PE Gite cP MS mim SE PD a ENED iti 


SSE La I AD SES SSE UNE Che EE -E Sande aE SHEE LP A UH Sle RS SE Aa siete EP GE-GEhiee MNES GHA 


Crossing RAs/| [| | | | | 
runs (3%) | 12.17] 11.39 8.62 | 12.41] 10.42] 9.96] 


Cross RAs (3%) | 0.00] 3.99] 1.00! 1.40| 0.83] 2.28] 
Cr. RA NMACs/ | | | { | | | 
NMACs* (%) | 0.00| 100.00] 100.00} 100.00] 100.00] 100.00] 
NMACs* / | | | | | | | 
runs (%) | 0.00] 0.45] 0.09| 0.17] 0.09] 0.23] 
Avg warning | | | { [ { { 
time** (sec) | 21.85| 19.94 | 20.27 21.50] 21.73] 20.03 | 
Avg alt sep | | | | 
at CPA* (ft) | 941.70] 844.26] 867.88 | 905.31] 919.88] 853.03] 


aaa 


NMACs and average alt. 
*“* Average warning time in 


sep. at CPA are based on simulation truth 
cludes negative times (ie, RA occurs after CPA) 
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MITRE encounter classes: 4,14 Date processed: 6/23/94 
Based on FAA Technical Center data of: 6/20/94 
Total TCAS-TCAS runs for both points of view : 18144 
Total incorrectly labelled RAs : 0 

Class 4 TCAS - TCAS Both Responding 

| 6.02 | 6.04 | 6.04A [| 6.02 / | 6.02 / | 6.04 / 

| only | only | only 6.04 f{ 6.04A | 6.04A 
RAs / | | | | | | 
runs (%) | 100.00] 96.77] 96.84| 95.95 | 56.05] 96.70| 


ee oe ee ee OG et RA RS DS DF PO hs NED we ne nd ce SE na its sep rn ees exp me eer emer ene ene LS AS LY LS NS A I eS SS SY OD YO) NE CE ade SONNE 


RAS (3) | 22.87] 17.39] 7.66 18.61] 15.41] 12...93 | 


eS a SL A SS A AS FY AM SG seri ME: Sih GEES Seri eS Ee ON AU ec tye ere ce terre en ete es 


runs (%) | 22.87 | 16.83) 7.42 | 17.86] 14.80] 11.54] 


Tea ne a en i ee a acento 


Cr. RA NMACs/| | | | | | 
cross RAs (%) | 0.00] 0.00] 0.00] 0.00] 0.00| 0.00] 


8 ee ey SS tee ED SE hime 


et Ae Se RAD SI TARA PE, te a ee ey ED chemi lS PE wes SS a ED a CS Minion A de SE Gs Ae Se ED ie A ee ee ee es ED ee 


Cr. RA NMACs/| | | | | | 


NMACs* (%) | 0.00] 0.00| 0.00 0.00] 0.00] 0.00| 
NMACs*/ | | | | | [ 
runs (%) | 0.00| 0.00| 0.00] 0.00] 0.00| 0.00] 


a A eS eg A ae A ee emi ee le eh SN ia SP ade i RA 


Avg warning | [ { | [ | i 
time** (sec) | 23.59] 19.54] 19.87] 22.40| 22.64] 19.69] 


SAM SS A AS SS A TS el ES A Me SE eivree GES LOL LS TS LT LS RL SS TE -ND R ED:Gey SUSY S SEY Eid set SEER et SOLS LE SY Le SS LS A SiS SY ED ae ei SS LS PS RY ND GN ES AM SE ems 


Avg alt sep {| | | | | { 
at CPA* (ft){ 1081.05] 942.17] 948.61] 1018.66! 1023.71} 943.61] 


— <== am LE eT SS pr ue ee oe Seco cs ces eet tenet ets er ero LE eS SY AS A SE A A SY MER SRE 


Class 14 TCAS - TCAS Both Responding 

| 6.02 | 6.04 [| 6.044 | 6.02 / | 6.02 / |} 6.04 / 

| only | only { only | 6.04 | 6.04A | 6.04A 
RAs / | | | | | | 
runs (3%) | 94.29] 68.57] 68.57] 77.59 77.59] 68.57] 


Oe A te Se ec ne neem ee geno een es emne ee ee ee ee ee es ee oe Se Se a re SE dD I che 


Crossing RAs/| | | | 
RAS (3) | 9.09] 10.42 | 10.42 | 11.05! 11.05] 10.42] 


i i US a tre i ee ce cp ae pet erins e-em es ee eat A ED: ttl ID ces I rll SP ne E e 


Crossing RAs/| | | | { | | 
runs (%) | 8.57] 7.14] 7.14] 8.57 | 8.57] 7.14{ 


cross RAS (3%) | 0.00{ 0.00] 0.00 0.00{ 0.00] 0.00 
Cr. RA NMACSs/| [ | | | 
NMACs* (3) | 0.00] 0.00| 0.00] 0.00! 0.00] 0.00{ 
NMACs* / | { | | | | 
runs (%) { 0.00| 0.00| 0.00] 0.00] 0.00] 0.00] 
Avg warning | | | | 
time** (sec) | 17.14{| 14.34] 14.34 | 17.30] 17.30| 14.34] 
Avg alt sep | | | | | 
at CPA* (ft) | 846.34] 709.93 { 709.93 788.05] 788.05] 709.93 


NMACS and average alt. sep. at CPA are based on simulation truth 
Average warning time includes negative times (ie, RA occurs after CPA) 


* © 
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MITRE encounter classes: 5,15 Date processed: 6/21/94 
Based on FAA Technical Center data of: 6/20/94 
Total TCAS-TCAS runs for both points of view - 217624 


Total incorrectly labelled RAs : 104 

Class 5 TCAS — TCAS Both Responding 

{ 6.02 | 6.04 | 6.048 | 6.02 / | 6.02 / } 6.04 / 

{| only | only | only | 6.04 | 6.04A | 6.044 
RAs/ | | | | | | | 
runs (%) { 99.64] 95.94] 95.91] 97.45 | 97.44] 95.92 | 


ee ee ie ee De ae SS TS LY a SY OD SPD See SE Wai WEED SEERA NENG: uD ctu SONU earexy ensee > he ey ee ey re LLL ST TT ST SI NS wer SEs GE Ger ph spy uh wen ere seme 


| 
RAS (3) | 5.04 | 8.47 | 9.39| 7.311 5.03| 6.83] 


SELLS TS A SL ere ARS HE Sls SERRE Seer: Se eS A SP Se SP AE NY SE Se SED pene exisen LL LS I A A A ei SS SED he SE wie 


Crossing RAs/| | | 7 | | 
runs (3) { 5.82] 8.12| 5.17} 7.12 | 4.90 6.55| 


a eS eh es ee 


thie ti ee PS LS a AS SE ee A GE GD ie ie 


cross RAs (%) | 0.001 0.07| O.11{ 0.00| 0.00| 0.08] 


lets eens FE LS Rh AT A ae SD ee SE SS FD Ce ED ey a Se ee a ey ee le ee See eee ee LF Pe LE SL ie I e- E A G AE Gime SE iS ED lle TS A TS SS E 


Cr. RA NMACs/| | | | 


NMACs* (3) | 0.00| L.92! 1.92 | 0.00] 0.00] 1.92 | 
NMACs* / | | | | 


| | | | 
runs (%) | 0.04| 0.29| 0.29] 0.09} 0.09} 0.29] 


time** (sec) | 19.03] 16.34 | 16.49] LI<97 | 18.12] 16.38] 


oS LS PA ES WOE EPEE SUD ey Gane em ew ewememne ents ea RS ee ee a eee eS ee eee 


Avg alt sep | | | | | | | 
at CPA* (ft) { 875.88] 758.08 | 759.26| 818.20] 819.82 758.42]. 


LL SS LS TP LLY SF TM SS SENG: SNS Uematsu en KL LS LY A SR ES SS PN NE MS Rr iD YON GE tem SEE 


LLL LES LS TY LS NY a A SS GRE Eris SENOS UND chums quem: 


Class 15 TCAS —- TCAS Both Responding 

| 6.02 | 6.04 | 6.044 | 6.02 / | 6.02 / | 6.04 / 

| only | only | only 6.04 | 6.04A | 6.04A 
RAs / | : | | | | [ 
runs (%) | 95.87] » 73.58] 73.15] 82.73 | 82.56] 73.33 


a a ep ee ee ee ee oe ee ee Se le le OY Se ir ad de tee ie 


Crossing RAs/| | | | | ; 
RAS (%) | 7.65| 12.10] 8.74| 10.74 | 8.07 | 10.03] 


ee ee ee ee ee cee eee ee ee ee eee 


PS lS NY MS SE nk GED ude a LD LE A CE le eS ED dS ete OF le as ED eS ee OD ea EE ele ie ee Qe ree eee ree fee ee ee Se Re re te SHEE EY Gime qm amie 


Crossing RAs/| [ | | | | 
runs (%) | 7.33 8.91] 6.39] 8.89] 6.67 | 7.35] 


SE SS eS try > ter ety Deon seee ete ie Ce ree rer ee ee ete SE Ae ele CE SS eS SY MD ac Si 


Cr. RA NMACs/| | { ! 
cross RAs (%)| 0.00] 7.24| 6.46] 2.80] 1.24] 


Se YTD SD EE Ce eee a eS 


7.87| 
Cr. RA NMACs/| | | fr | | | 
NMACs* (%) | 0.00| 69.64] 59.52} 71.43] 45.45] 67.31{ 
NMACs*/ | | { | [ 
runs (%) | 0.00] 0.93] 0.69] 0.35] 0.18] 0.86] 
Avg warning | [ [ | | | | 
time** (sec) | 17.201 14.39] 14.52| 16.84 | 16.94} 14.40| 
Avg alt sep | | | | | | 
at CPA* (ft) | 942.15] 787.74] 808 .46| 874.05] 892.87] 799.25| 


I a Ee a 


LN me eS ere ms Set meas enue 


based on simulation truth 
times (ie, RA occurs after CPA) 


NMACS and average alt. sep. at CPA are 
** Average warning time includes negative 
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MITRE encounter classes: 6,16 Date processed: 6/24/94 
Based on FAA Technical Center data of: 6/20/94 
Total TCAS-TCAS runs for both points of view : 216175 


Total incorrectly labelled RAs : 1553 

Class 6 TCAS - TCAS Both Responding 

[| 6.02 | 6.04 [f 6.048 [ 6.02 / | 6.02 / | 6.04 / 

| only | only [| only | 6.04 | 6.04A | 6.04A 
RAs / | | | | | | | | 
runs (%) | 99.91] 94.76| 94.98 | 97.03 | 96.74] 94.33 | 


Crossing RAs/| | | | | | | 
RAS (%) | 26.35] 21.56| 17.45] 24.58] 22.20 19.30] 


Crossing RAs/| | | . | | 
runs (%) | 26.33] 20.43 | 16.58] 23.85] 21.47] 18.20] 


eT SS el A SS A oi lS A CE ee ED ly A eA LS TE SD SEMEN WE SUYEPSASD: GSW SEND “HUN? Gem LS SS TE A cl A Se I CD Pr aA Pe ciel A ND GA Ay ankle Ge SN Se Ghee SD GE AT GG: PAD GED 


Cr. RA NMACS/| . | | | | | 
cross RAs (3%) | 1.00] 2.58 | 0.63 | 1.41] 0.73 | 1.19] 


SA ON ee ES SS LS SS hl SS LS A TS cr AT is A AE SS RAL SP SRA ei ets YS SC pp ci pe SENG: GE-URGA We ith oe ints imu SESS rm ee en Sey re ts eS SE De ee ED ae tiie 


Cr. RA NMACs/| | | | | | | 


NMACs* (3) | 85.71| 73.85 | 36.54 | 79.22 | 61.96} 50.00] 
NMACs*/ | | | | | | | 
runs (3) | 0.31 0.711 0.29] 0.42 | 0.25| 0.43) 


Avg warning | | | | | | | 
time** (sec) | 20.00] 17.33 18.38 18.99] 19.67 | 17.83] 


Avg alt sep | | | | [ { 
at CPA* (ft) | 899.64] 791.56} 850.60 | 850.95] 883.07] 817.92] 


EL ES LS LS A A A TS Se TS a ie ee TT AS cies lie aie SI alec SD YS SD fer sisi APSA GY SQ SQW: Seve) lla nent ES ED Pe ee ee a SS SS eee Gye ND PU GAN Abie iste CS GED GEE 


* 


* 


Class 16 ~ TCAS ~ TCAS Both Responding 

| 6.02 | 6.04 {| 6.04A | 6.02/11 6.02 / 1 6.04 / 

| only | only | only = | 6.04 | 6.04A | 6.04A 
RAs / [ i | 
runs () | 99.26] 77.95] 77.93 88 ..72| 88.65} 17.88 | 


LL Sh a Ss ET A ee erent ah Se A ee Me MA A PD Ne Come Mahe SN SD Sint Pie ED GRE GENES id hemes ny ei 2S ES SS ST i A ele A LS AP ei ie chile A A S-> SA 


Crossing RAs/| | | | | | | 
RAS (%) | 29.78] 24.03 | 13.50 28.22 | 23.08] 18.56] 


SS SS YS eS Se ae ae a A lS I LE A ST NT SD SE SE ED ED ES A tS SE A iD eS SD AE VE) SER LTS OEE SHE “Ata cate a 


Crossing RAs/| | | | | | 
runs (3)t 29.56] 18.73{ 10.52 | 25.04] 20.46] 14.46 


SS Ee ae SS NS A Ae ee I ES le ol SS NG GP GE SD ESE Phd As kien HD LES AY SE A A SA AT SP OS A SS SC MN cD SI SCHED Sve GEE ri -cf SE GS 


Cr. RA NMACs/| | | | | | 
cross RAs (%) | 1.70| 4.16| 0.33 2.11] 1.08 | 1.62) 


Le ke re ee De ee ee Hee SE GS Sa RE SS GY NG Pr A: Ay eR SE SED Le SS AS oS Te LT iV at i i SS A i SS A Sa Sele Mi A ME A SD SS SE SD SD SUED ee? GERD 


Cr. RA NMACs/| | | [ | 
NMACs* (3) | 100.00] 100.00] 100.00] 100.00] 100.00 100.00] 


SS TD GD SD cs ee A ee ete ee ate cl ae ae te De SY a Ge Se SD SE Cree ci QE SD SE RE cS See de oie Se ee ee ee ee 


LE EE OS EE I ED SD a Se LS A SL SE SD SA et NY NEED SENN GEV Ay hh MD Lo EE SE ES TS SY TE ee SA SS SP: iis SR Arh SH A SED is Se i SED prs 


Avg warning | | [ | | | | 
time** (sec) | 17.911 18.47 | 18.93] 18.67] 18.84] 18.61| 


er ee eee re oe cee oe ee SE SS Sy SS ET A Sa A A UE RG Sec SSE GED ar SY SURE PU hy SE UW: QUE: GENERSY ein> sept EN: EN EEN Sry cet ment ide mh epsiny- Harp wee 


Avg alt sep | | | | | 
at CPA* (ft) | 819.83| 794.06] 859.77| 813.45] 849.56] 823.15| 


ae NS SES AS TS LE Ol SS SA Sire AAD A ce AED OY NEES eh ken Sy SE SN SS SS ND OO ce ints SE SENOS Eth eS SES ED GENUS GIVE iy SEES GOED TEED CHD NUE SET! SPUD ‘Uh Gents wemrpy SEES uy eye mpm mem edhe GU GUD: GET GD ub my 


NMACS and average alt. sep. at CPA are based on simulation truth 
* Average warning time includes negative times (ie, RA occurs after CPA) 
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MITRE encounter classes: 7,17 Date processed: 6/25/94 
Based on FAA Technical Center data of: 6/20/94 
Total TCAS-TCAS runs for both points of view : 325998 


Total incorrectly labelled RAs : 994 

Class 7 TCAS — TCAS Both Responding 

| 6.02 | 6.04 | 6.048 {| 6.02 / {| 6.02 / | 6.04 / 

| only [| only | only | 6.04 | 6.04A | 6.04A 
RAs/ | | | | | 
runs (%) | 99.93] 99.32] 99.32| 99.24 | 99.24} 99.32 


LPS SS A TS SS eae SE Sipe SP GY ES AEivte come LL LL SL LT A TS I YS RE PD SY Rr RS SD DP chs my YNNP GHEE ct rer > ety enmes ee 20) ee ee > Gee ee eee eee dees ee 


Crossing RAs/| | | | | 
RAS (%) | 1.50! 3.95] 3.20 1.90{ 1.67 | 3.56] 


runs (3) | 1.50] 3.93 | 3.18| 1.89 | 1.65 | 3.54 | 


SP eS TE TE SE GEE Are a dete A SS SE SG i a SSNS GP Ee SR utes sn ser en mere ees OO rE eh ES SD ES SD DLE pie 


Cr. RA NMACs/| | | | | | 


cross RAs (3%) | 0.00] 0.31] 0.38] 0.00] 0.00] 0.34] 
Cr. RA NMACs/| | | | | | 
NMACs* (%) | 0.00] 0.77 | 0.75] 0.00] 0.00] 0.76] 
NMACs*/ | 


| | | | | 
runs (%) | 0.78| 1.57 | 1.61] 1.08] 1509) 1.59| 


LL SS LF LT RY LT ee GA SNP ses act GA GIED GAD stu <ORAED- Gh QUUED-Gly emmy 


Se A ST Celta SY SS ED GL ae Abies ee as Ge TD Gee GE ors 


Avg warning | | | | | | 


time** (sec) | ~17.52| 14.79] 14.77] 16.63 | 16.62] 14.78] 
Avg alt sep | | | | 


| | 
at CPA* (ft) | 714.39 616.33] 616.19] 673.69 | 673.47 | 616.26] 


Se a hh TE ee SF IE eid SS GP ie SG A ay SE I. ws reer ete es ee ee TO ST A ST TS i iatee SP CRD coe GRA {CMe STG GEES 


Cite i ee ee ls ee a ED Geils SED ae 


Class 17 TCAS — TCAS Both Responding 

{ 6.02 | 6.04 | 6.04A | 6.02 / | 6.02 / | 6.04 / 

| only [| only | only i 6.04 | 6.04A | 6.04A 
RAs / | | | | | | | 
runs (%) | 95.98 | 71.94] 71.94 83.40] 83.38] 71.94} 


Crossing RAs/| | { { [ | { 
RAS (%) | 1.17| 2.09] 1.99| 1.61] 1.58 | 2.04| 


Crossing RAs/| | | | { 
runs (%) | 1.12] 1.50] 1.43] 1.34 | 1.31] 1.47] 
Cr. RA NMACs/ | | | | 
cross RAs (%) | 7.75] 23.98 | 16.56| 7.19 6.67] 19.16[ 
Cr. RA NMACs/| | | | | | 
NMACs* (%) | 100.00] 97.62 | 96.43] 100.00| 100.00] 96.97 | 
NMACs* / | | | | | 
runs (%) | 0.09 0.37] 0.25) 0.10] 0.09] 0.29| 


LLL YS A ES SY Sy A mee ee ame meme ee re i re EE ie i He a ELLE LS LT A ST SE ET NE SS ue SER Se ee es Se GD ine ee 


Avg warning | [ [ | { 
time** (sec) | 17.931 16.08 | 16.08 | 18.111 18.11] 16.08 | 


ee it cr em eye em cee ang ee een ce ws ee 


Avg alt sep | | | | 
at CPA* (ft) | 982.94] 856.35] 857.00 939.91] 940.08] 856.70 


ee a a i a ya i a a ri a wa eee et ee eel eo Jos 


NMACS and average alt. sep. at CPA are based on Simulation truth 
** Average warning time includes negative times (ie, RA occurs after CPA) 


A Sl SS SE SS SL Se SYNE SED patie sim 


VS Ts A A ED Sime aeeY GEA Gemeyh GUE 
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MITRE encounter classes: 8,18 Date processed: 6/25/94 
Based on FAA Technical Center data of: 6/20/94 
Total TCAS-TCAS runs for both points of view : 323036 


Total incorrectly labelled RAs : 3556 

Class 8 TCAS - TCAS Both Responding 

[| 6.02 | 6.04 | 6.044 | 6.02 / | 6.02 / | 6.04 / 

[| only | only ! only | 6.04 | 6.04A | 6.04A 
RAs/ | | | | | | 
runs (%) | 99.19] 94.77 | 95.04| 96.92 | 96.96| 94.82|{ 
Crossing RAs/| | | | | | 
RAS (%) | 7.94 | 11.97 | 8.78| 8.84 | 7.45] 10.63] 
Crossing RAs/| | | | ae | 
runs (3) | 7.87 11.34] 8.34] 8.57 | 7.22| 10.08) 
Cr. RA NMACS/ |. | | | | 
cross RAs (%) | 0.00] 1.61] 0.77] 0.65| 0.69] 1.29| 
Cr. RA NMACs/| | | | | | 
NMACs* (3%) | 0.00{ 9.91] 3.71] 6.22 | 5.58] 7.24| 
NMACs*/ | | | | 
runs (3) | 0.30] 1.85] 1 7Z|| 0.90| 0.89| 1.79 | 
Avg warning | | | | | [ | 
time** (sec) | 17.97 | 15.49] 16.00] 17.20 17.46| 15.69| 


oe ee eee ee eS LE ST LS A ly LS OE A Se SS SRE A ED tS EEN FUSS Sh SEY GPU OE SD UND GND np cen state trenee 


Avg alt sep | | | | | [ 
at CPA* (ft) | 831.94] 705.38 | 730.37 777.25} 786.48 | 712.75] 


— LL SE A i TT A SD ce A SE RE A SS SY: AE SES iy i> MENU SD: A> es cr LLL EY A SS AS A cS Ac PD leet MEE Git SG EES GED 


Class 18 TCAS ~ TCAS Both Responding 

{| 6.02 | 6.04 1 6.044 | 6.02 / | 6.02 / | 6.04 / 

| only | only | only | 6.04 | 6.04A | 6.04A 
RAs/ | | | | | | | 
runs (%) | 98.39] 79.49| 79.02] 88.32 | 88.29 | 79.16} 
Crossing RAs/| | | | | | | 
RAS (3) | 13.17] 17.28 | 11.16{ 15.39] 12.32 13.93] 
Crossing RAs/ | | { | | | | 
runs (%) | 12.96| 13.73 | 8.82 | 13.59] 10.88 | 11.02] 
Cr. RA NMACs/ | | | | | | 
cross RAs (%) | 1.97 | 3.10] 2.33 22521 1.58 2.99| 
Cr. RA NMACs/ | | | | | 
NMACs* (3) | 100.00| 80.70j 66.67 | 88.10] 75.51] 74.74 | 
NMACS*/ | | | | | | | 
runs (3) | 0.26] 0.53 | — 0.31 0.39] 0.23 0.44] 
Avg warning | | | | | 
time** (sec) | 16.74] 15.72 | 16.33] 17.01] 17.24 | 15.88] 


SS EE ST NL SY SS ER SS SSS Ye eS SG rE MED My any erry emu eres tpt exe eres emer ee NE at ie TE CS TS SS SS Oe ee Ce 


Avg alt sep | | | | | | 
at CPA* (ft) | 905.74| 787.22| 840.98} 859.26] 883.20] 809.62| 


eae Sa re ear, ee re a i a ae eh ry ep mah a ree mem i ee ems Se is cn een.’ nim sn ns smi int ‘ae eal os es 


NMACS and average alt. sep. at CPA are based on simulation truth 
“" Average warning time includes negative times (ie, RA occurs after CPA) 
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MITRE encounter classes: 9,19 Date processed: 6/23/94 
Based on FAA Technical Center data of: 6/20/94 
Total TCAS-TCAS runs for both points of view : 279616 


Total incorrectly labelled RAs : 320 

Class 9 TCAS - TCAS Both Responding 

| 6.02 i 6.04 | 6.048 | 6.02 / | 6.02 / | 6.04 / 

{ only { only | only 1 6.04 | 6.04A | 6.04A 
RAs / | | | | | | 
runs (3) | 82.91] 70.54] 73.41] 77.334 78.12 | 70.81] 


LE EE A i A Re AS LS A TY A SS i i A Si LD demi MD in ay Ged ated Wii ile A I RE SA GP ene si eS PD ND A red cee ce epee SS ED i ak GS SS LD ee a: PD LS ie eis GE ee 


Crossing RAs/| | | | 
RAS (%) | 29.50} 24.84] 29.34] 213231 31.66| 27.33 


FEES ED OE LE SS TT i Re NS i SS SS MPG (e-em GED SEND ALS GENNEAD RAGING mpsstty QEAGEND SULA nN GED A TE TE CONE Ae Rll ey SD rele tare Sc ES ES YS A Le ES eee i GE SA A ciem 


Crossing RAs/| | | | | 
runs (3) |. 24.46 17.52 | 21.53 21.06| 24.73] 19.35] 


eS lS ES SD a al Se SE SS ST SA AAS GUND GPP Gchdis GMD Ge SA GS GOGH: ech een erie: SANG, GE SS Oe hte eth a A LS SD te a A ey SD SS SD Gey A 


Cr. RA NMACs/| | | | | | | 
cross RAS (%) | 0.03] 0.70 0.97 | 0.05] 0.13| 0.67 | 


ree eee ee ee es ee ee ee ee re ce ee ey ED FEED PORTO ED EET Aten tat Gmie 


Cr. RA NMACs/j} | | { ( | | 
NMACS* (3) | 50.00| 56.67] 82.86] 37.50] 90.00] 69.23 | 
NMACs*/ | | | | i | 
runs (3) | 0.01] 0.22] 0.25| 0.03] 0.04] 0.19] 


deters Cees ERED er Geir ate deters 


A Cir ee SS a i a SS TE a a a SP ciate ied ee A SS DD A ES CS ED TY A SS ie Si SE SY Mele Gi EEE GP 


Avg warning §$ | { | | | | | 


time** (sec) | 17.34| 15.71] 17.80| 16.87 | 18.30] 16.75| 
Avg alt sep | | | | | | 


| 
at CPA* (ft) | 843.44 | 750.35] 809.60] 806.89] 852.21] 783.27 | 


LS ls SS EP PE tate hee SA AS AY EE OD SE SD HY Gre GD GE a A SP SS SN SU ca SE SEW Ges emit ee NE TD ie TE i A A LS ES GE Shei eve SD SD AAAS imme SHE 


Class — 19- TCAS — TCAS Both Responding 

| 6.02 | 6.04 | 6.04A {| 6.02 / | 6.02 / | 6.04 / 

| only i only [ only | 6.04 | 6.04A | 6.04A 
RAs/ l | | | | l | 
runs (%) | 84.76] 71.04] 70.59] 79.99| 79.714 70.66] 


ae CUD aD eee ee ee ed Oe ee 


SE TE ee mete Pe er Se SC ee SD CS OE Ce cha LL LS LS LS SS LS cls SS PP Phe ec AD SANGD SD SPE e P SEA-eii Seas G S SA Ee lh SD EE NS ES 


Crossing RAs/| | | | | | 
RAS (%) | 39.68] 32.95] 22.94| 35.84 | 32.19] 28.92] 


eT LS SS A i eS Ra CS i i Sh NT ealie eatete cethiaie SAS SES Uinta SUE Es Sa SpE LL EP SS a SS i a A A YS taki SD 


Crossing RAs/| | | | | 
runs (%) | 33.63 | 23.41] 16.19 28.67 | 25.66 | 20.43 | 


SSE EE RS OD SS SS LS RS SS SS SY TS SU at SS Ee Eh SE ay SD SEDER <GP QED: GEE a SP SDs) SEND EEN snd ums pre ca NUE GEG tt pepe 


Cr. RA NMACs/| | | | | 
cross RAs (%) | 6.83 | 11.58 2.52 | 8.47 | 5.42 | 


7 7.90] 
Cr. RA NMACs/| | | | | | 
NMACs* (3%) | 100.00} 100.00| 100 .00| 100.00] 99.58) 99.64 | 
NMACs* / | | | | | | | 
runs (%) | 2.30] Z2.4Lt 0.41} 2.43 | 1.40| 1.62] 
Avg warning | | [ [ | | | 
time** (sec) | 21.70] 19.80 | 20.68 {| a Wipe | 21.82] 20.20| 
Avg alt sep | | | | | 
at CPA* (ft){ 937.48] 863.74 | 970.62] 917 .05{ 972.81 | 911.84| 


LS SS LN et Se ee ie ee ie eS re er Ne te tte ee St Pe EE VO SU GWEN ities “As dives imme cei kere ee re a ee ee ee tee ee ei 


NMACS and average alt. sep. at CPA are based on simulation truth 
*“* Average warning time includes negative times. (ie, RA occurs after CPA) 
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APPENDIX J 


NMACS UNIQUE TO VERSION 6.04A 
TABLES 7.4 AND 9.4 


1s TABLE 7.4 NMACS 


The plot in Figure J-1 is representative of the Class 7 encounters in which version 6.04a 
induces an NMAC and version 6.04 resolves the encounter. The plot shows Aircraft 1 and 
Aircraft 2 performance when both are 6.04a-equipped. The associated encounter summaries for 
versions 6.02, 6.04, and 6.04a are given in Figure J-2. 


This encounter is an example of 6.04a modification 2, described in Section 4.1. Here, 
Aircraft 1 is the first to detect the threat, selecting a crossing RA against Aircraft 2. However, the 
altitude separation test comes into play, holding off Aircraft 1's issuance of a crossing RA untl the 
aircraft are within 600 feet. Meanwhile, Aircraft 2, seeing the geometry slightly differently, selects 
and communicates a non-crossing RA to Aircraft 1. Aircraft 1 must comply with the received 
intent and thus also selects a non-crossing RA. The real problem is that the non-crossing RA is not 
a good choice. By the time that Aircraft 2 can respond to the RA, it has already achieved a 
substantial climb rate toward Aircraft 1 and cannot arrest its rate in time to achieve separation in the 
opposite direction. 


In contrast, with the version 6.04 logic, there is nothing to hold off Aircraft 1's original 
selection of the crossing RA. Here, the crossing RA is consistent with and reinforces the strong 
maneuver being executed by Aircraft 2, and adequate separation can be achieved. 


As stated in Section 5.2.2, although this encounter is technically labeled an induced NMAC 
with 6.04a, the encounter without TCAS (separation of 250 feet) is hardly benign. Both aircraft 
are flying level, separated by less than 1000 feet. Twenty seconds before closest approach, the 
lower aircraft suddenly accelerates strongly and climbs through the other aircraft's altitude. This is 
not an encounter that would occur deliberately in the airspace. By delaying issuing the crossing 
RA, the 6.04a logic is betting that the lower aircraft is more likely to level-off than to cross through 
the higher aircraft's altitude. Although that is not true for this encounter, it is still generally 
considered the proper choice. 


par TABLE 9.4 NMACS 


The plot in Figure J-3 is representative of the Class 9 encounters in which version 6.04a 
induces an NMAC and version 6.04 resolves the encounter. The plot shows Aircraft 1 and 
Aircraft 2 performance when both are 6.04a-equipped. The associated encounter summaries for 
versions 6.02, 6.04, and 6.04a are given in Figure J-4. 


This encounter is similar to the Seattle encounter, except that the aircraft plan to level-off 
250 feet apart, instead of 1000 feet. Here again, the 6.04a modification 2 comes into play, with 
both aircraft selecting crossing RAs and the altitude separation test causing the RAs to be deferred 
until the aircraft come within 850 feet. In all three versions of the logic, crossing RAs are selected. 
In versions 6.02 and 6.04, however, the altitude separation test does not apply in this geometry; 
thus, there is no deferral of the RA, and the extra time allows the aircraft to achieve adequate 
vertical separation. In version 6.04a, the RA simply comes too late to be effective. Again (as in 
the Table 7.4 example above), by delaying issuing the crossing RA, the 6.04a logic is betting that 
the lower aircraft will level-off at least 1000 feet below the higher aircraft. Although that is not true 
for this encounter, it is still generally considered the proper choice. 


One item of note for the version 6.04a logic in this encounter is the long interval between 
the appearance of the potential RA (time=34 seconds for both aircraft) and the issuance of the RA 
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(time=49 and 51 seconds for Aircraft 2 and 1, respectively). This is due to a sensitivity level 
change in the middle of the encounter. Both aircraft detect a threat at time=34 seconds, but while 
the RA is being delayed (Aircraft 1: defer display (coordination), Aircraft 2: altitude separation 
test), the sensitivity level drops from 5 to 4, thereby increasing the threat detection thresholds. The 
threat status then drops back to TA for both aircraft. The sensitivity level 4 thresholds are crossed 
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APPENDIX K 
CLASS WEIGHTS? 


2 McLaughlin, M.P. and A.D. Zeitlin, "Safety Study of TCAS II for Logic Version 6.04a.". The MITRE 
Corporation, McLean, VA, MTR 93W0000234, November 1993. 
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TOTAL 6.04a NMACs AND CHARACTERISTIC 6.04a NMAC GROUPS PER CLASS AND *ABLE* 
(Table 3 —- Unresolved NMACs; Table 4 - Induced NMACs) 


Characteristic NMACs % of NMACS # of % of 
Cis Tbl Data File and REIT in Grp Tbl in Tbl Enc. Enc. 
0 3 Total NMACs for Table= Oo 16 0.0 
0 86064 Total NMACs for Table= oO 20 0.0 
1 3 Total NMACs for Table= 0 72 0.0 
1 4 Total NMACs for Table= O 304 0.0 
2 3 Total NMACs for Table= 5 864 0.58% 
LL2120ZL.605 0123 5 100.0% 
2 4 Total NMACs for Table= 52 3032 1.72% 
LL2120ZL.605 1196 52 100.0% 
3 3 Total NMACs for Table= 0 736 0.0 
3 4 Total NMACs for Table= O 2416 0.0 
4 3 Total NMACs for Table= @) 120 0.0 
4 4 Total NMACs for Table= O 608 0.0 
5 3 Total NMACs for Table= @) 1580 0.0 
5 4 Total NMACs for Table= 26 7488 0.35% 
LL515WZL.605 1006 5 19.2% 
LL515WZL.605 1195 4 15.4% 
LLS1SWZL.605 1952 17 65.4% 
6 3 Total NMACs for Table= 14 1728 0.81% 
LL616WZL.605 0081 . 4 28.6% 
LL616WZL.605 5863 10 71.4% 
6 4 Total NMACs for Table= 12 7384 0.16% 
LL616WZL.605 4612 12 100.0 
7 3 Total NMACs for Table= 4 2416 0.17% 
LL717XZL.605 2538 4 100.0 
7 #4 Total NMACs for Table= 196 9988 1.96% 
LL717XZL.605 2014 5 2.6% 
LL717XZL.605 8982 191 97.4% 
8 3 Total NMACs for Table= 30 2592 1.16% 
LL818YZL.605 0641 4 13.3% 
LL818YZ2L.605 7305 7 23.3% 
LL818YZL.605 8712 19 63.3% 
8 4 Total NMACs for Table= 188 10044 1.87% 
LL818YZL.605 1385 27 14.4% 
LL818YZL.605 2655 152 80.9% 
LL818YZL.605 3615 4 2.1% 
LL81Ii8YZH.605 4970 5 2.7% 
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APPENDIX M 
MINUTES OF 24 AUGUST 1994 NMAC REVIEW MEETING 


I. Overview 


A meeting was held at Lincoln Laboratory on 24 August 1994 to review the CAS 
version 6.04A NMACs. An attendance list is given on page 3. Agenda items included: 


(1) areview of Lincoln's 30 "representative NMACS,”" i.e., TCAS-TCAS 
simulated encounters in which both aircraft were TCAS-equipped (6.04A), 
both pilots responded properly, and yet the vertical separation at closest 
approach was less than 100 ft. 


(2) areview of FAA Technical Center’s 13 failure mechanisms, i.e., the primary 
logic mechanisms underlying the TCAS-TCAS NMACs. 


(3) adiscussion of how to develop a class of encounters that would include known 
TCAS "events." This would include aircraft overshooting their altitude- 
clearances (two aircraft accelerations instead of just one). 


Most of the meeting was devoted to item 1. Item 2 was also completed. Item 3 
was essentially not addressed. 


Il. Agenda Item 1 
For each of the 30 NMACs, we attempted to answer the following questions: 


(1) Did we understand the NMAC? What caused it? Was there anything about the 
logic performance that we could not explain or that seemed wrong? Were we 
satisfied with the trade-offs made by the logic? 


(2) How frequently did we expect this encounter to occur in the airspace? Would 
it occur only as a result of some breakdown or error in the system, or would it 
be something that controllers would do on a regular basis? 


(3) Would this encounter be affected by any of the version 7 changes? Might the 
problems go away with version 7? 


We flagged encounters that we did not understand and encounters that could occur 
frequently. Encounters were considered somewhat less urgent if they would be improved 
by version 7. Version 7 improvements could come from the following: better tracker 
(faster detection of maneuvers), elimination of coordination delay (earlier posting of RA - 
earlier pilot response and less time for aircraft contrary motion), TCAS-TCAS reversals, 
and immediate posting of a crossing RA in both aircraft if a crossing RA is selected by one 
aircraft. 
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Comments on specific encounters: 


Class 515, reit 1195, The question was raised about the likelihood of an aircraft going to 
5000 fpm from level flight at low altitude. The group felt that high rate climb-outs from 
busy airports are likely. Also, these rates could occur with crossing restrictions, i.e., when 
an aircraft has to be above or below a set altitude by a certain distance. See action item 6. 


Class 616, reit 5863. This would be a good encounter to check the effect of the 25ft 
tracker. 


Class 717, reit 2538. (Ref CRF 176) The comment was made that with version 7 neither 
aircraft would issue an RA. Both aircraft would remain yellow TAs even though both 
would clearly be threats. We agreed that this needs further thought. This same idea was 
rejected some years ago because it essentially communicated false information (that the 
intruder was not a threat) to the pilot, perhaps preventing the aircraft from making some 
last-minute saving maneuver (a turn?). 


Class 717, reit 8982. A suggestion was made to trigger the TCAS-TCAS reversal logic 
when TCAS detects an intruder acceleration during own's pilot response delay period. 


Class 818, reit 3615. (Ref CRF 139) This will exercise the new logic that immediately 
issues a crossing RA in both aircraft when a crossing is issued in one aircraft. (Or it could 
exercise the TCAS-TCAS reversal logic.) This would be a good encounter to check the 
balance between early crossings for both aircraft vs. a TCAS-TCAS reversal. 


Class 818, reit 4970. (Ref CRF 205) See action item 2. 
Class 515, reit 4283. See action item 1. 


Class 515, reit 5543. SL3 is not adequate to handle the high vertical rates we are using. 
See action item 6. 


Class 818, reit 1520. See action item 3. 
Class 818, reit 3978. Same comment as Class 818, reit 3615 above. 


Class 919, reit 2883. This was compared to the Houston encounter. Concern was 
expressed that this could (has?) happened in the airspace. See action item 6. 


Class 919, reit 7162. This is a "Seattle encounter” but with 750 or 500 ft planned 
separation. The comment was made that all Seattle encounters that we know of in the 
airspace have had 1000ft planned separation. It was agreed to include this encounter (as an 
overshoot) in the special encounter set. Andy Zeitlin pointed out that the overshoot is an 
easy extension of the level-off encounters we already have. We would just add an extra 
parameter to our existing classes. See action item 4. 


Class 919, reit 1509. There was no concem about this encounter because the aircraft is 
delaying a crossing RA, waiting for a level-off to occur; and this is viewed as an 
appropriate trade-off. 

lass 91 it 3523. See action item 5. 


Class 313, reit 1614. This could happen in the airspace. See action item 6. 
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III. Agenda Item 2 


FAA Technical Center reviewed the failure mechanisms observed in their simulation 


database. Their groupings were based on logic features, rather than on geometry (the 
Lincoln basis). The 13 failure mechanisms were: 


IV. 


(1) 


Contrary Encounter Mechanism 
Firmness Encounter Mechanism 

-7. Maintain Encounter Mechanism 

-11. Recovery Encounter Mechanism 

2. Restart Encounter Mechanism 

3. Slow Level-off Encounter Mechanism 


her be CO WD ND 


Example plots were reviewed for each type of failure mechanism. 


Action Items 
(answers to be faxed to other members of review committee) 


FAATC: Class 515, reit 4283. Look into why we get an increase RA when the 
aircraft's vertical rate is already 3000 fpm. 

FAATC: Class 818, reit 4970. Explain why 6.04 and 6.04A have such different 
results - 6.04 gives no RAs while 6.04A gives RAs that lead to NMACS. 

MITRE: Class 818, reit 1520. Look into the subject of many deferrals occurring one 
after another, resulting in too long a delay in issuing an RA. 

MITRE: Present thoughts on an overshoot class at the next TCAS Program Review. 
Lincoln Lab: Give second-by-second and summary data to Larry Nivert and MITRE 
for each of the three NMAC encounters in which the planned separation was 1000 ft. 
(all class 919, reits 1738, 4969, 5131) 

Lincoln Lab: Communicate results of altimetry monitoring when available (what 
vertical rates and accelerations are we seeing in the airspace? what kinds of 
overshoots?) Check with ARINC on expected autopilot performance. 

Lincoln Lab: Circulate meeting minutes to all attendees (one per organization). Give a 
report at the next TCAS Program Review. 


V. Attendance List 

1. Larry Nivert FAA/ARD-140 202-267-8462 
2. Andrew Zeitlin MITRE/CAASD 703-883-6858 
3. Tom Choyce FAATC/ACD-320 609-485-4658 
4. Kathryn Ciaramella FAATC/ACD-320 609-485-5254 
5. Ellen Meadors TASC 617-942-2000 
6. Rob Bradley CRC 703-934-7800 
7. Mike Rubinstein CRC 703-934-7800 
8. Ann Drumm Lincoln Laboratory 617-981-3594 
9. Richard Potts Lincoln Laboratory 617-981-3285 
10. Barbara Chludzinski —_—— Lincoln Laboratory 617-981-4986 
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